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INTRODUCTION  (APPENDIX  A) 


The  final  report  Is  a  summarizing  document  supported  by  ten  appendixes  of  detailed 
analyses  that  comprise  the  complete  Mission  Analysis  Report. 

The  report  represents  a  major  effort  by  the  U.S.  Air  Force  to  define  a  complete 
pilot  training  system  designed  to  meet  the  force  structure  requirements  projected  for  the 
1975  to  1990  time  period. 

The  significant  findings  of  the  Mission  Analysis  are  presented  In  this  Final  r.eport. 
The  appendix  title  and  letter  designation  Is  given  In  Bold  type  at  the  beginning  of  each 
summary . 


Reasons  for  Mission  Analysis 


The  Impetus  for  the  analysis  was  provided  by  several  Important  factors: 


Equipment  deficiencies 

The  mr,t  Important  of  these  was  the  projected  deficiencies  In  training  equipment. 

At  the  ' Ime  the  study  was  Initiated,  the  high  UPT  production  level  was  rapidly  driving  the 
trainer  alrcraft  fleet  to  insufficiency  In  number,  and  the  ground  trainer  equipment  to 
ret  I rement . 

After  the  analysis  effort  was  well  along  (approximate ly  three  months  prior  to 
scheduled  completion)  a  major  decrease  In  UP!  production  was  directed  by  USAF  Headquarters, 
This  reduction  extended  the  life  of  the  current  trainer  aircraft  significantly  and  affected 
the  options  available  for  conducting  Future  Undergr adua tz  Pilot  Training. 

The  urgoncy  of  decision  on  equipment  purchases  was  reduced.  Howsver ,  even  with  the 
cut  In  production,  certain  Future  UPT  system  options  still  have  near  term  critical 
decision  dates.  The  decision  on  equipment  purchases  Is  critical  not  only  because  It 
Involves  a  large  resource  commitment,  but  also  because  It  determines  the  alternatives 
available  In  conducting  the  training. 

A  complete  analysis  of  the  training  piogram  and  its  requirements  allows  equipment 
purchase  options  to  be  analyzed  In  terms  of  training  alternatives. 


Flight  S Imu I  at  Ion 

The  tremendous  technical  advance',  made  In  simulation  'alsed  the  question  as  to  why 
simulators  w-sre  not  being  used  In  Undergraduate  Pilot  Training.  The  Important  aspect  of 
this  question  concerned  the  exchange  of  simulator  training  for  aircraft  training.  The 
Mission  Analysis  approach  permlttod  it  thorough  review  of  simulator  technology  and  Its 
Inpact  on  the  Future  MPT  Trs’nln;  cysts.".'. 


/ 

i 


1 


current1  UPJ(lnrlLilCt°r  COncerned  actual  training  process.  The  development  of  the 
n  conceotsWhLrTJn,Ze,d  'r  US  aff,c,e^V.  However,  few  substantive  changes 
madl  tha  the  ^  the  pl'0t  tra,nl"'='  Process.  The  hypothesis  was 

breahih^:  and  its  app,,cation  shou,d  provide  some 

applJcalion^nd'to  Charged  t0  ,r‘«sti8*t«  the  f“"  range  of  learning  theory 

system  concepts  that  provide  advantages  In  the  total  training 


Hiss  ion  Ana  I y s i s  App 'Oe c  h 


The  organization  of  the  study  was  critical  from 
FI 'jure  I  shows  the  overall  approach  that  was  employed.  It 


ruru*e  fo.ce  st.uctuae 

AlltC.AF  T /MISSIONS 

PILC*  SKILLS 

_ JZZ_ 

T.  AININO  REQUIREMENTS 


EXTERNAL 

INFLUENCES  P"~ 

»-  systems  elements  J 

ALTERNATIVE  SYSTEMS 


EVALUATION 


:tandpcint  of  priorities. 

*s  interesting  to  note  the 
priority  of  training  require¬ 
ments  over  system  elements  -- 
instructional  concepts,  the 
aircraft,  and  other  traininn 
cqu i pnen  t . 

It  has  always  been  assumed 
in  the  pilot  training  process 
that  designing  the  tiainer 
aircraft  to  have  like  perfor¬ 
mance  with  front  lir.e  opera¬ 
tional  aircraft  ensured  that 
the  framing  requirements  would 
be  fulfilled. 

The  mission  nna lysis 
approach,  challenges  this 
assumption  and  examines  the 
future  training  requirements 
from  both  a  task  analysis  or 
pilot  skills  and  a  commonality 
analysis  *  f  these  skills.  The 
training  (vjipmcn;  Is  then 
0c5  i  yned  to  ccomp  ilsh  the 
training  requirements. 


i  "  ,V!  .  1  System*  Approach  (  SAT  I 

V  ■  :tre-i»#o  u.t  system,'  •  - - - — 1 * — 

. . "  . . **' . <■*■  . ■■■'!  Systems  Approach  tc 

Training  {SAT)  is  applied  In 

*  Iflure  1.  Mission  Analysis  Approach  arriving  at  all  the  alternative 

training  systems.  Actually, 

concapt.  It  Is  simply  a  detailed  plan  of  training  activity  that*start«  wUh°the  trl;m 
requirement,  end  systematically  applies  the  most  appropriate  equlpp*^,  ^  "J, 

the  necessary  amount  of  training  to  -chleve  the  desired  results.  Q  P 

The  significant  ispects  of  the  systems  approach  to  training  thet  dlstlnnul.h  if 
more^conventlone!  training  approaches  e--e  It,  Implicit  reoulram*nt  f«r  . 

:c..—u.c  :r,u  a  **.y  ueienea  definition  of  the  training  rtau)  remanr  i'  c’l,  ‘1"  'x""v 

to  raining  do.s  not  .Mow  for  any  degree  of  ove  r  t  r.  I  n?n, , ’inf ,  •*  Mich  It 

training  system  that  Is  austere  and  economical.  ’  p  c**  * 
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The  SAT  concept  combines  the  training  requirements  and  the  various  system  elements 
Into  alternative  training  systems  that  represent  the  optimum  plan  for  achieving  the 
training  goals.  The  Systems  Approach  to  Training  will  be  addressed  in  more  W#.*all  later 
In  the  report. 


Caut I ons 


As  always,  when  considering  an  overall  system  arrtyi's  of  this  magnitude  one  must  be 
concerned  over  the  concept  of  synergism  --  where  the  characteristics  of  the  whole  system 
are  unique  from  the  characteristics  of  the  respective  subsystems. 

In  dissecting  the  various  parts  of  the  pilot  training  process,  end  exposing  them  to 
critical  analysis,  there  was  reel  concern  that  some  of  the  essential  essence  of  the  process 
v'OuIdjLe  lost.  For  example,  the  concept  of  flight  has,  from  Its  Inception,  been  afforded 
a  certain  degree  of  mysticism,  and  men  associated  with  It  have  been  Identified  as  possessing 
high  ourpose.  Novice  aviators  are  attracted  by  this  challenge  of  flight  and  the  uniqueness 
of  the  a'  iator's  skill.  As  a  result,  the  pilot  training  process  Involves  more  than  a 
mastery  of  behavioral  skills  associated  with  controlling  the  flight  vehicle;  It  must  allow 
for  the  novices'  psychological  development  --  a  kindred  feeling  for  the  air.  Although  some 
might  scoff  at  this  requirement  as  being  anachronistic  In  the  age  of  technology ,  It  Is  a 
real  one,  nonetheless. 

Technology  does  not  diminish  the  Individual's  sense  of  achievement  or  his  need  for 
I  dent i f let t Ion .  Even  though  flying  Is  a  routine  occurrence  today  --  the  cycle  of  develop¬ 
ment  for  a  pilot  with  Its  anxieties,  exhilarations,  aid  high  satisfactions  remain  unchanged. 
Gill  Robb  Wilson,  the  noted  aviation  writer,  summarized  this  point  well  when  he  wrote: 

"It  Is  rarely  realized  .  .  .  that  In  the  achievement  of  flight, 
men  have  to  call  more  deeply  on  resources  of  heart  and  mind  tnan 
In  any  previous  reach  of  experience.  There  Is  nothing  In  man's 
physical  nature  which  prepares  him  for  flight.  Countless  genera¬ 
tions  have  rooted  human  Instincts  In  earth-bound  habits  ... 

As  I  contemplate  ali  this  after  a  lifetime  of  Intimate  association 
wit.  It,  I  marvel  at  the  depth  of  men  s  spiritual  and  Intellectual 
resoui ‘as  more  than  et  the  altitudes  and  speeds  of  his  flight." 

How  does  one  capture  this  type  training  requirement  In  a  word  picture  or  a  description 
of  a  training  task?  The  answer  to  this  question  Is  a  complex  one.  The  reason  1$,  In  making 
any  kind  of  a  prediction  one  must  distinguish  the  future  which  depends  on  science  and  tech¬ 
nology  from  the  future  which  depends  on  human  factors.  As  regards  technology,  there  seems 
to  be  hardly  any  limits.  However,  the  future  depending  on  human  factors  will  he  determined 
by  man's  ability  to  adept  to  the  possibilities  offared  by  technology.  Therefore,  to  account 
for  the  Integration  of  technology  and  human  factors,  and  to  ensure  that  manipulation  of  the 
parts  of  the  pilot  training  process  did  not  diminish  the  whole,  the  effect  on  the  student 
was  the  guiding  principle.  Where  new  techniques  were  suggested,  their  advantages  were 
required  to  be  significant  end  Implementation  was  not  planned  until  positive  validation  had 
take  i  place. 

In  summary,  tha  mission  analysis  appnzch  was  organlzad  to  examlna  tha  pilot  training 
process  In  datall  with  tha  assurance  that  the  overall  analysis  would  provlda  a  pilot  training 
program  designed  to  moat  the  requirements  of  the  1975  to  1990  time  period  while  at  tha 
same  time  enhancing  home-  'actors  to  provide  a  well  motivated  and  proparly  trained  pilot 
graduate ■ 
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CURRENT  UPT  SYSTEM  (APPENDIX  B) 


Before  going  Into  the  details  and  findings  of  the  Mission  Analysis,  It  Is  necessary 
to  present  a  brief  description  of  the  current  UPT  program.  Although  the  current  program 
Is  referred  to  throughout  the  entire  report  In  a  comparative  way,  It  will  be  described  here 
as  a  complete  system  to  provide  a  feel  for  Its  scope  and  magnitude. 

The  current  Undergraduate  Pilot  Training  program  represents  an  evolutionary  develon 
ment  spanning  the  68-year  history  of  powered  flight.  The  early  development  of  flight 
training  was  essentially  trial  and  error  In  pre-  and  post-Wrfght  brother's  days,  gradually 
developing  to  a  person-to-person  explanation  of  some  of  the  factors.  Historical  evidence 
of  early  learning  modes  Is  not  readily  available,  but  following  the  time  period  of  the 
Second  World  War  the  development  process  can  be  easily  traced  and  Is  especially  well  defined 
for  the  period  from  1 96 1  to  the  present. 

Todey,  the  UP'  program  represents  en  amalgamation  of  user  r egu I rements ,  training 
experience,  and  ecuiomlc  pressures.  It  must  be  considered  a  formidable  baseline  repleat 
with  historical  precedent,  trlal-and-error  validation,  operational  reality,  and  resource 
commitment.  Current  Undergraduate  Pilot  Training  operates  under  the  philosophy  that  all 
graduates  should  be  "universally  assignable",  therafoie,  all  students  receive  the  same 
training  In  the  sanv<  training  vehicles.  The  training  vehicles  follow  the  bul Idlng-block 
concept  of  flight  training  with  the  T-41  low-performance  aircraft  usad  as  a  screening 
device  and  providing  some  introductory  flight  training.  Thl*  initial  phase  of  training  it 
conducted  using  civilian  contractor  pilots  at  small  civilian  airports  located  near  the 
UPT  bate.  The  second  phase  of  training  It  accomplished  In  the  T-37,  a  ri  dlum-parformanca 
Jet  trainer  used  as  a  fundamentals  vahlcle  In  which  all  phases  of  flight  are  Introduced. 
Finally,  the  T-3I1  h Igh-performance  Jet  trainer  It  used  to  elavatt  fundamental  skills  and 
establish  orientation  to  the  capabilities  of  modern  operational  aircraft.  Training  In 
"both  T-37  and  T-38  aircraft  Is  conducted  by  military  Instructor  pilots, 

Ground  training,  In  support  of  flight  training,  consists  of  lecture-oriented  class¬ 
room  subjects  which  are  time-phased  to  provide  the  lead-in  knowledge  for  flight  application. 
Academ'c  Instruction  Is  provided  by  qualified  military  Instructor  pilots  who  have  bean 
acr-dlteri  for  classroom  tsschlng  and  by  nonratad  but  classroom-acred  I  tad  weather  officers. 
Innovations  In  methodology  such  as  programmed  texts,  learning  canters,  and  student  responder 
systems  have  bean,  or  are  balng  Introduced.  Additionally,  all  acadamlc  subjects  are  being 
reworked  In  both  objectives  and  content  to  Incormri  «  the  "Systems  Approach"  to  Training. 

Ground-bated  simulation  In  Current  UPT  consists  of  nonmotion,  r.onvltual  flight  Instru¬ 
ment  trainers.  Theta  devices  (not  actually  simulators)  war#  Introduced  In  tha  early  1 960» . 
They  provide  a  degree  of  validity  with  the  aircraft,  In  that  their  cockpit  Instrument  dis¬ 
plays  are  reprasantat I  ye.  Control  response  validity  is  not  good;  however,  the  devices  are 
used  primarily  as  procedures  trainers,  and  in  this  role  the  contrnl  response  d Iscraparc let 
are  recognized  at  acceptable.  MIssIcm  flown  In  these  trainers  are  prerequisites  for 
Identical  Instrument  missions  In  the  el 'craft.  The  UPT  student  receives  Instruction  l.i 
these  devices  from  nanpllot  enlisted  perfjnnet. 

Training  missions  flow*.  In  the  air  (after  ground  Instruction  praragu 1 1 1  tat  arc  com¬ 
pleted)  face  a  significant  problem  with  available  airspace.  The  airspace  operating  envir¬ 
onment  for  UPT  Is  characterized  by  stringent  control,  elaborate  procedures,  and  high 
ut  M I zai Ion. 
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Definitive  airspace  control  for  training  el rcref t  began  In  1 963 •  With  Intense 
planning  efforts  and  Increased  radar  coverage,  the  majority  of  training  operations  are 
controlled  under  Instrument  Flight  Rules  (IFR).  The  ultimate  goal  of  complete  radar 
control  for  all  training  missions  *•  takeoff  to  touchdown  —  It  expected  to  becot'i  A 
reality  In  t.'ie  1973*1974  time  frame. 

Elaborate  operating  procedures  support  the  complete  radar  control  concept  at  all  UPY 
bases.  The  procedures  are  designed  to  accoemodate  the  heavy  flying  schedule  and  to  pro* 
vide  an  orderly  flow  of  traffic  which  Is  cleared  of  conflicts  and  allows  consistent 
utilization  of  approach  and  runway  facilities.  The  extreme  performance  differences 
betwoen  the  training  vuhlclet  and  the  need  to  plan  out  conflicts  Increases  thr  complexity 
of  these  already  complex  procedures. 

The  utilization  rate  of  .he  UPT  airspace  Is  extremely  high.  Current  DPT  operations 
are  conducted  from  dawn  to  duj.-.  under  a  smooth  flow  concept  of  launching  two  training 
aircraft  --  one  T~37  end  one  T-.|8  --  every  three  minutes.  In  addition,  training  operations 
are  frequently  conducted  Into  the  night  m  accomplish  current  training  requ I rements . 

The  student's  training  sche.  jIo  In  Current  DPT  is  oriented  toward  a  conventional  five- 
day  week,  with  limited  training  on  weekends.  Currently,  UPT  bases  must  schedule  weaken,' 
training  In  ''etponse  to  makeup  » .qul rements  after  periods  of  bad  weathor.  In  addition, 
weekend  time  Is  used  to  conduct  extended  navigation  training;  the  Instructor  ard  student 
take  off  on  Friday  afternoon  end  return  to  the  home  basa  on  Sunday. 

Tlie  current  duration  of  Undergraduate  Pilot  Training  Is  47  weeks  for  academic,  ground 
trainer,  end  flying  requirements,  plus  one  week  of  processing  In  at  the  beginning  of  the 
course.  The  rate  of  training  Is  ba.ed  on  acquiring  an  average  flying  activity  rate  cl 
1,15  hours  per  training  day. 

All  USAF  Sudan's  In  the  UPT  program  are  officers  end  college  graduates  with  the 
exception  of  e  smell  -umber  of  students  who  are  previously-rated  navigators  and  who  may  or 
may  not  be  col 'age  gracvetes.  The  attrition  rata  that  Is  uiad  for  planning  In  tha  currant 
UPT  program  It  approximately  27  percent.  This  Is  the  figure  which  Is  published  in  the 
Programed  Flying  Training  (PF1)  document.  The  actual  attrition  rx tot.  as  cxparlanced, 
fall  vary  close  to  tha  planning  oarcantagas.  Attrition  ratns  ar#  based  cn  actual  studant 
performances  whch  ara  measurad,  throughout  tha  current  UPT  program,  by  t  combination  of 
dally  performant#  assattmanti  and  parlodlc  chock  flights.  Yha  control  docutflant  for  courta 
training  --  tha  syllabus  of  Instruction  *■  specifics  raqulrod  skill  luvalt  which  art  baiad 
on  tha  numbar  of  flying  hours  and  '.he  phase  of  '.raining. 

All  *T  wings  ara  organlzod  using  tha  dual  deputy  organizational  structure.  The 
deputy  cgrn-.nde!’  for  operations  (OCO)  it  the  focel  position  I.  control  of  too  dally  con¬ 
duct  o'  tracing,  Undar  hit  command  ara  tha  flying  training  squadrons  and  tha  student 
tquid'on.  The  letter  function*  es  e  composite  academic,  military  training,  and  administra¬ 
tive  unit.  All  ot  ter  deputlst  to  tha  wing  coefnender  support  th#  training  effort  In  tha 
erne*  of  material,  facilities,  and  medical  requl rements. 

Th#  location  of  the  currant  UPT  bates  I*  shown  on  Flgui#  2.  All  bases  shown  ar#  UPT 
beues  except  Randolph  API  which  Is  tha  Training  Conmend  Headquarters  and  alto  the  location 
for  Pilot  Instructor  Training,  labia  I  shows  more  details  on  the  alia  end  location  of 

these  basts. 

Tha  manning  level#  of  an  average  U?T  base  Is  shown  In  Table  II.  Total  manning  for 
UPT  training  It  shown  In  Table  III.  All  of  these  date  are  presented  to  show  tha  magnitude 
of  effort  davotad  to  Undergraduate  Pilot  Training. 
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Figure  2.  Undergraduate  Pilot  Training  Bates 


TABLE  I 

ACREAGE  and  LOCATION  OF  UPT  BASES 
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Training  Hame  of  J 
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Distance, 


3338 

Lubbock 
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San  Antonio 

16 
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10 
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16 
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Valdosta 

10 
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Big  Spring 

3 

$W 
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Enid 
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176 

Sr  Ima 

5 

SE 
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Laredo 

3 

ME 

1000 

Oil  Rio 

6 

VI 

2  1  k 

Columbus 

9 

N 

3500 

3510  'Randolph 

3525  Williams 


vanca 
Craig 
Laredo 
laugh  I  In 
Col  umtius 


Texas 
Ok  I  a . 
Ala. 
Texas 
Texas 
Mlsi  • 


Headquarters  ATC ,  and  Pilot  Initiator  Training 


TABLE  ( 


TRAINING  ORGANIZATION  MANNING  LEVELS 
Average  UPT  Bate 


Manning  Levels 
(2nd  Qtr  70) 


Training  Organization 


Officer* 

A 1  rmen 

Civil  Ians 

162 

b6 

35 

3<t0 

351* 

5 

312 

165 

b2 

100 

36 

5 

382 

6 

125 

6 

1 

7 

186 

78 

III 

b 

1 

31 

lb 

9 

AOA 

1508 

69O 

3500th  Pilot  Training  Wg  ilq 
35th  Air  Bate  Group 
3500th  field  Maintenance  Sq 
3500th  Hospital 

3500vh  Organizational  Halnt  Sq 
3500th  Pilot  Training  Sq 
3500th  Supply  Squadron 
35C  *  th  Pilot  Trsinlng  Squedr »n 
3501th  Student  Squadron 

Total  for  Wing 


'.ABLE  III 

i ?/<J  PtRbONNfl  COMPLEMENT  AT  UPT  BASES 


Personnel 

— ■■  ■  1  r . . . . .  ■—  -  -  -T"  ■■  ■  — »  family 

Training}  PCS  TOY  Housing  Total 

State  Airfield  Ml  1 1 tery|C i vl I len  Total  StuJentt  Studanrt  Units  Acral 


Raete 

TRandoi  ph 
Williams 
Moody 
W«bb 
Vance 
Craig 
La  ratio 
Laugh]  In 
Columbus 


T  Headquarters  ATC,  and  Pilot  Instructor  Training 


In  sunfiory,  (h«  Undergraduate  Pilot  Tr*l»lng  progrem  In  the  Air  Force  represents  a 
fit  m  nduus  Investment  I  n  resources  end  manpower.  It  It  e  well  oroanized  and  •ffi>.*»"t 
■  ‘ctlor.  !  i.‘.  a;  tl.c  ibidem  limp  produces  capable  p'lof.  ,  aedy  for  mission  que  1 1  f  I  ca  t  Ion 
in  runt  I  I ie  al rcraf t , 
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TRAINING  REQUIREMENTS  ANALYSES  (APPENDIX  C) 


This  subsection  presents  the  Methodology  end  results  of  the  enetyses  reeulred  to 
develop  ope rat  I one  I  mission  requirements  for  the  1975-1990  time  period,  end  to  translate 
these  Into  training  requirements  for  Futur*  Undergraduate  Pilot  Training. 

The  first  step  In  this  process  «es  to  select,  from  the  1975  tc  1990  force  structure, 
representative  aircraft  and  mls$4ons  for  ^Icli  task  analyses  were  to  be  performed.  This 
step  was  necessary  In  view  of  the  fact  that  at;  adequate  task  analysis  for  each  of  the  air¬ 
craft  In  the  1975-1990  force  structure  would  have  produced  voluminous  oeta,  much  of  It 
redundant. 

The  second  step  In  this  process  was  to  project  the  system  characteristics  of  advanced 
and  future  operational  alrcrai  ,  In  order  to  provide  the  mission  end  task  analyses  with  a 
basis  for  describing  functions  and  tasks  for  aircraft  not  yet  operational. 

The  third  step  was  to  analyze  the  missions  for  the  selected  aircraft  In  order  to  select 
and  define  the  mission  phases,  segments,  end  functions  to  be  considered  by  the  task 
analysts . 

Fourth,  a  task  analysis  was  performed  to  Identify  end  analyze  the  pilot  tasks  for 
each  mission  phase,  segment,  and  function  Identified  in  the  Mission  Analyses. 

The  fifth  step  In  this  process  was  to  develop  and  Implement  commonality  analysis  tech¬ 
niques  In  order  to  determine  which  of  the  pilot  tasks  Identified  ere  suffuclenily  common 
to  warrent  Incorporation  of  training  for  these  iesks  In  Future  UPT  curricula. 

The  sixth  end  last  step  In  the  Identification  end  selection  of  candidate  training 
requirements  utilized  the  pilot  tasks  end  functions  Identified  by  the  commonality  analysis 
and  combined  theta  data  with  an  analysis  of  current  UPT  end  combat  ertw  training  syllabi. 


Represented  v  *uture  Oparatlcnal  Aircraft  Set  fret  .'on 


The  definition  of  f>!%‘ pilot.  tr#ldlnc  requl»nmonl«  (1975*1950)  rt'evlrt'd  exemlneilon 
of  ell  projected  Air  For.e  mission*  end  key  cherecterlst let  the  elrcret  that  will 
perform  these  mission  This  subjection  Identifies  the  aircraft  examined  and  selected  tor 
the  mission  and  the  pilot  functional  end  task  analytes.  The  pio«.eis  for  classifying  the 
aircraft  by  missions  end  capability  presented  along  with  the  selected  list  of  candidate 
aircraft. 

The  aircraft  considered  In  the  study  ere  listed  In  Table  IV.  This  lit, log  cf  aircraft 
wet  derived  from  the  Air  Force  Plon. 

A  total  of  19  aircraft  were  selected  for  Inclusion  In  the  analysis  since  their  capa¬ 
bilities  adequately  represented  the  mission  spectrum  forecast  for  the  Air  Force  In  the 
19751990  time  period. 

A  pro*  dure  wet  used  to  examine  the  el. 'craft  to  each  mission  category  for  slmllerlty 
of  pilot  functions  necessary  to  perform  In  a  given  mission  category.  The  renge  of  functions 
wet  selected  to  best  represent  each  mission  category,  end  one  0  nor#  aircraft  were  then 
selected  at  represented ve  for  these  ranyr  of  functions. 


6 


TABLE  IV 


AIRCRAFT  CONSIDERED  IN  'UTURE  UPT  MISSION  ANALYSIS 


I  *  5  loo  Category 


Al  r  Superior) ty 
C lose  Air  Support 
Interdiction 
interception 


Aeconna  i  stance 


Strategic  Bomting 


Operat  local 
A I  rcraf t 


ns 


F'4D/lA-70 


B-52C/  |H 
(fb-iiii 


Advanced 

Aircraft 


Future  Al rcraf t 


Advanced  CAS  Aircraft 


Al I -Weather-Night  Attack  Fighter 
[ AHlI.  Hypertonic  Oefense  System 


B - IA  I  I  Hypersonic  Strangle  System. 


lOV-lOA 


Assault  Transpoit 


Interrheuter 

Transport 


Refuel  log 


Rescue 


IC-130E  I 
C-7 

C-I23K 

C*UlA 


HH-438 


FAC-X 


Combined  Supporting  Aircraft 
ATEWS 

SST ,  ABHIS 

AVACS,  SSWLS 

Advanced  Log  Transport 


Advanced  Rescue  System 
Advanced  Local  vase  Recovery 


Selected  for  valytis 

T  Advanced  LAS.  Only  the  el  I -'•'rather  attack  segm-nt  was  eeammed. 


The  acronyms  ured  In  Table  IV  are  Identified  at  follows 
CAS  -  Close  Air  Support 
AMI  -  Advanced  Hanned  Interceptor 
hit  -  Medium  Intratheeter  Transport 
ATEWS  -  Airborne  ballistic  missile  Intercept 
ABM  I S  -  Airborne  Missile  Interceptor  System 
SSWLS  -  Standoff  Strategic  Weapon  Launcher  System 


m 


A  task  analysis  Mas  performed  on  ter  representative  aircraft  Included  in  the  -^tudy. 
The  task  analysis  for  each  aircraft  was  '-srforirrd  In  accordance  with  the  mission  phases, 
segments,  and  functions  which  were  determined  o  ■  the  basis  of  the  mission  objectives  of 
the  a  I rcraf  . . 

field  valldat'on  of  the  task  analyses  for  the  ten  aircraft  shown  below  was  accom¬ 
plished  at  the  base  Indicated. 


1 . 

6-52H 

Castle  Air  force  base 

2. 

C-I30E 

Little  Rock  Air  force  Base 

3. 

RF-kC 

Shaw  Air  force  Base 

It. 

C-5A 

Altus  Air  force  Base 

5. 

F-108 

Tyndall  Air  force  Base 

6. 

F-l 1IA 

Neills  Air  Force  Base 

7. 

0V-I0A 

Egl In  Air  f orce  Base 

8. 

A-7D 

Luke  Air  force  Base 

9 

f-kE 

George  Air  force  Base 

10. 

HH-53C 

Egl In  Air  f orce  Base 

Additionally,  a  functional  analysis  (less  detailed  than  a  task  analysis)  was  performed 
on  the  following  advanced  aircraft: 

1.  V70L  fighter 

2.  f-  1 5 

3.  a  r. 

k.  Advanced  CAS  Aircraft  (all-weather  attack  segment  only) 

5.  AMI  (AdVai'ivcii  Kenned  i  i ic i  wtpiw *} 

6.  ff-lll 

7.  8-IA 

8.  UT  (Light  Intra-Theater  Transport) 

9.  kl-135. 

All  task  and  functional  analysis  results  were  reviewed  by  represents! I vas  of  each  of  the 
major  air  commands  working  on  the  Mission  Analysis. 


Methodology  for  Deriving  Training  Requ I rementt 


The  commonality  of  a  pilot  task  for  a  g ' van  operational  time  base  Is  a  function  of 
the  projected  percent  of  graduates  coming  directly  from  UPT  to  CCT  who  will  be  assigned  to 
operational  aircraft  In  which  the  task  Is  performed.  In  practice,  the  projected  percent 
of  all  pilots  wno  will  be  newly  assigned  to  aircraft  In  which  the  task  Is  performed  had  to 
be  used  due  to  the  unavailability  of  separate  UPT  assignment  projection?.  The  number  of 
newly  assigned  pilots  for  a  given  aircraft  In  a  glvan  operational  time  bate  consists  of 
newly  assigned  CCT  graduates  who  entered  directly  from  UPT,  CCT  graduates  who  entered  from 
previous  operational  assignments,  and  pilots  transitioning  directly  from  other  operational 
a  I rcraf t  . 
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Task  copnom Illy  analysis  necessarily  entails  task  similarity  analysis  to  determine 
whether  or  not  the  behavior  required  to  perform  the  task  Is  sufficiently  similar  across 
aircraft  to  warrant  Its  being  considered  a  single  task  for  traln'ng  purposes. 

It  was  Initially  assumed  that  a  single  commonality  analysis  based  on  all  operational 
aircraft  would  be  sufficient  for  the  purpose  of  developing  rurriculum  content  for  alterna¬ 
tive  future  UPT  systems.  It  was  subsequently  determined  that  ♦.  separate  commonality 
analysis  would  be  required  for  each  specialized  UPT  graduate  type  for  which  a  specialized 
system  design  was  to  be  considered.  If,  for  example,  <  highly  specialized  future  UPT 
training  phase  Is  designed  to  produce  a  graduating  specialist  whose  subsequent  CCT  training 
and  first  operational  asslgnnent  will  ba  In  air  superiority  typ-.  fighter  aircraft,  the 
task  commonality  analysis  for  that  design  must  be  based  only  on  the  pilot  tasks  performed 
In  a  set  of  air  superlo'fty  operational  aircraft.  Similarly,  a  separate  analysis  could  be 
conducted  using  the  representatl ve  aircraft  data  to  determine  pilot  tasks  which  are  coninon 
to  &ny  specialized  mission  area.  The  voltane  of  data  limited  the  practical  number  of 
separate  commonality  studies  necessary  to  support  alternative  future  UPT  system  option* 
to  the  following: 


Analysis 


CCT/Operat lonal  Assignment  Aircraft 


I  dent  I ''ed  common  pilot  tasks  performed 

In  ni  ir!y  all  operational  aircraft  cockpits 


All  19  representative  aircraft 


Identified  common  pilot  tasks  performed  In 
most  operational  aircraft  cockpits 

Identified  common  pilot  tasks  per.  ->:d  In 
alr-to-alr,  a  I r-to-ground ,  reconnaissance, 
and  fAC  mission  aircraft  cockpits 

identified  common  pilot  tasks  performed  in 
air  suoe  lorlty  and  Intercept  mission 
aircraft  cockpits 

Identified  cowior  pIlM  tasks  performed  In 
close  air  support.  Interdiction,  fAC, 

2nd  R-conra Usance  mission  aircraft 
cockpits 

Identl  led  cimmon  pilot  tasks  performed  In 
strategic  bombing,  transport,  refueling, 
and  rescue  mission  aircraft  cockpits 


All  19  rep-esentat i ve  aircraft 


f -kE ,  f-15,  f-106,  AMI,  VTOl ,  fighter, 
A-7D,  AX.  APV  CAS,  c- ! ! IA,  OV-lCA, 
Rf-kC 

f-UE,  f-15,  f-106,  AMI .  VTOl. 
f I ghter 


A-70,  AX,  ADV  CAS,  f-IIIA,  OV-UA,  Rf-kC 


B-52H.  fB-111,  B-IA,  C-I30E,  C*5A, 
KC-I3SA,  LIT,  hH-53C 


Identified  covnon  pilot  tasks  performed  In  B-52H,  f  B -  1 1 1 ,  B-IA 

strategic  bomber  mission  aircraft  cockpits 


Identified  cotmon  pilot  casks  performed  In  C-I30E,  C-5A,  KC-I35A,  LIT,  HH-53C 

assault  and  Intertheatre  transport, 
refueling,  and  rescue  mission  aircraft 

COwkpl  t 


It  is  true  that  the  quantitative  value  of  the  connonallty  criterion  has  no  Intrinsic 
or  absolute  meaning  regardless  of  the  way  In  which  commonality  Is  defined.  Alternative 
values  of  the  criterion  are  correct  or  Incorrect  only  to  the  extent  that  they  result  In 
curricula  which  are  empirically  determined  to  be  superior  or  Inferior  on  the  basis  of 
soma  Independent  criterion,  such  as  pUot  quality. 


In  the  absence  of  empirical  validation,  the  relative  merit  of  specific  value*  of  the 
criterion  can  only  be  stated  in  .term*  of  the  difference  between  an  Identified  set  of 
cardidete  training  requirements,  end  some  reference  set  of  training  requirements.  The 
reference  training  requirements  are  those  Included  in  the  current  IIP T  curriculum. 

The  assumption  underlying  task  commonality  Is  that  any  task  krtwch  Is  as  connon  or 
more  common  than  tasks  trained  In  current  UPT  should  be  considered  as  a  candidate  for 
Future  Undergraduate  Pilot  Training.  The  efiect  of  this  assumption  depends  on  the  degree 
of  special Izatlon  under  consideration.  For  example,  in  the  cowsorvailty  analysis  for  a 
fighter-specialized  training  phase,  where  only  fighter  aircraft  were  Included  In  che 
analysis.  It  was  determined  tnat  ground  attack  tactics  are  more  common  than  formation, 
which  1s  taught  in  current  Undergraduate  Pilot  Training. 

Under  the  adopted  commonality  analysis  criteria,  a  task  identified  by  a  criterion 
valuz  o'  75  to  100  percent  commonality  (tasks  common  to  75  to  100  percent  of  the  tc-tal 
sample)  wes  allocated  to  the  Primary  Phase  of  Future  UPT  regardless  of  whether  a  general* 
Izeo  single-track  or  specialized  two  or  four  track  system  we;  utilized.  A  task  Identified 
by  a  criterion  value  of  1*0  to  75  percent  was  allocated  to  the  basic  Phase  of  Future  under* 
graduate  Pilot  Training.  When  generalized  systems  were  considered  the  Ac  io  75  percent 
criterion  was  applied  to  a’ I  aircraft  in  the  sample.  When  specialized  systems  were  '.on - 
sldered,  the  1*0  to  ,'5  percent  criterion  was  applied  to  aircraft  in  el  liter  the  fightnr, 
attack.  Interceptor,  reconnaissance  (tAlP)  sample  or  aircraft  in  the  tanker,  transport, 
bomber  (TTE)  sample.  Ali  other  tasks  were  rejected  for  Futu*e  Undergraduatr  Pilot  Training. 

it  will  be  noted  that  no  common  pilot  tasks  were  identified  as  leading  to  potential 
training  requirements  for  VT01  fight-rs,  VTOl  transports,  or  helicoptars.  This  Is  due  to 
the  projected  low  numbe'  of  new  pilots  to  be  assigned  cockpit  positions  In  these  aircraft  in 
the  selected  operational  time  bc.se.  Under  these  conditions  a  low  weighting  factor  is 
assigned,  and  the  tasks  are  rejected.  Similarly,  the  projected  low  number  of  pilots  to  ba 
assigned  cockpit  positions  ir.  variable  wing  sweep  aircraft  caused  common  tain.*  associated 
with  this  aircraft  chaacteristic  to  he  rejected. 


Future  Training  Requirements 


A  comparison  of  the  comonel'iy  analysis  and  current  >/! tabus  analysis  resulted  in  the 
identification  of  30  standardized  cj.egorles  of  training.  These  training  requirement 
categories  were  selected  as  the  cend!<'--.te  future  UPV  training  requirements  for  the  remainder 
of  the  study.  All  of  thu  viable  UPT  training  requirements  that  could  be  Identified  by  other 
methods,  l.e.,  needs  of  th,*  operating  cofwnrnds  data  and  review  of  non-USAf  pilot  training 
systems,  were  included  <r  these  JQ-tra!r.lng  requirements  categories.  Those  that  ware  re¬ 
jected  were  either  I)  .raining  requirements  such  as  "v/eapon  delivery,"  which  were  Identifier 
In  a  more  specific  end,  thus,  more  accurate  and  useful  *rrm  by  ona  or  mora  of  tha  30  cate¬ 
gories;  or  2)  specific  training  requirements  which  couici  be  clearly  rejected  es  Candidates 
for  Future  UPT  on  the  basis  of  seme  other  criterion  such  es  use  of  nlghly  automated  or 
mission-specific  avionics  which  required  negligible  training  time  to  learn  In  order  to  oper¬ 
ate  the  subsystem  In  Combat  Crew  Training. 

The  30  training  requirements  listed  In  Table  V  l°c!uue  those  20  that  arc  current)} 
taught  In  MPT  and  confirmed  by  the  commonality  analysis.  The  remaining  10  training  requlre* 
ents  listed  are  those  Identified  by  the  task  and  commonality  analyses  which  are  not 
Included  In  the  current  UPT  program. 
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TABLE  V 


FUTURE  TRAINING  REQUIREMENTS 


Training  Requirement 

A 1 1  oca  1 1  on 

Pr  Imary 

Gen 

Basic 

FAIR 

Basic 

TTB 

Bes'c 

1. 

Ground  Operations 

X 

X 

X 

X 

2. 

Pre-Takeoff  Taxi 

X 

y. 

X 

X 

3. 

Takeoff 

>■ 

X 

X 

X 

A. 

formation  Takeoff 

X 

X 

5. 

C 1 Imto/Lavel  Off 

X 

X 

X 

X 

6. 

Oescent/Apprcach 

X 

X 

X 

y 

7. 

Land Ing 

X 

X 

X 

X 

n 

Pest  Landing  Taxi 

X 

X 

X 

X 

9- 

Basic  Control 

X 

X 

X 

X 

10. 

Precis  Ion  Control 

X 

X 

X 

X 

II. 

Stall  Recognition  ana  Recover/ 

X 

X 

X 

X 

12. 

Aerobatics 

X 

X 

X 

13. 

Unusual  Attitude  Recovery 

X 

X 

X 

X 

1*. 

PI lotage/Doed  Reckoning 

X 

X 

X 

X 

15. 

Hlgh/Low  Alt.  Nav.  Man 

X 

X 

X 

X 

16. 

dose  formation 

X 

X 

X 

X 

17. 

Trail  formation 

X 

X 

X 

18. 

Coemunl cat  Ions 

X 

X 

X 

X 

19. 

Sp.n  Recognition  and  Prevention 

X 

20. 

Emergency  Procedures 

X 

X 

X 

X 

+21. 

Tactical  formation 

X 

X 

1 2  2  . 

Basic  fighter  Maneuvers 

X 

+23. 

/■•i  r- to-Oround-f  undomentals 

X 

+2'« 

Air  Prop  fundamentals 

X 

+25 . 

Radrr  Navigation 

X 

X 

X 

+26. 

C  raw  Coordination 

X 

+27. 

formation  Landing 

X 

X 

t2fl. 

Low-Level  Visual  navigation 

X 

X 

X 

129- 

Col  1  Is  Ion  Avoidance 

X 

X 

X 

X 

+  30. 

beds  Ion  Making 

X 

y 

X 

X 

These  new  training  requirements  combined  with  the  current  training  requirements  provide 
an  Interesting  distribution  of  alternatives  for  Future  UPT  systems  and  shed  considerable 
light  on  the  Issue  of  generalized  versus  specialized  type  UPT  training.  Actually,  the  dis¬ 
tribution  of  tra'.-.lng  requirements  removes  the  generalized  versus  specialized  Issue  entirely. 
The  crltlca1  dec :'ion  centers  on  the  depth  of  training  envisioned  for  Future  UPT  In  terms 
of  the  number  of  training  requirements  specified.  Using  the  commonality  criteria  utilized 
In  Identifying  the  training  ju|  rements ,  three  fundamental  groupings  result: 

a  A  Future  UPT  based  on  20  training  requirements  which  Is  basically 
today's  UPT  piogram 

•  A  Future  UPT  btsed  on  26  training  requirements  which  expands  the 
scope  of  UPT  by  today's  standards 

a  A  Future  UPT  based  on  30  training  requirements  which  further  expands 
the  scope  of  UPT  by  today's  standard. 

The  first  and  second  alternatives  provide  for  only  a  generalized  training  approach  because 
with  the  20  or  26  trainlrg  requirements  specialization  Is  unnecessary  and  uneconomical. 

The  third  alternative  provides  for  a  specialized  training  approach  because  with  30  training 
requirements,  a  generalized  approach  Is  uneconomical  and  violates  the  commonality  analysis 
rationale.  The  determine  .Ion  cf  the  training  requirements  and  their  grouping  Into  the 
three  alternatives  was  a  critical  pr.r.ess  since  It  provided  the  frsmework  within  which  the 
remaining  analyses  would  be  conducted. 


Course  Training  Standard 


The  final  rare  of  the  training  requirements  analysis  concerned  the  management  process 
necessary  to  ensure  a  continuing  review  of  the  t'alnlng  requirements  and  to  provide  a  timely 
means  for  I mplemer t I ng  changes.  As  sveh,  this  process  represents  an  agreement  between  the 
pilot  trainers  and  the  pilot  users.  It  cen  only  exist  In  a  viable  manner  If  all  parties  to 
the  agreement  understand  the  communicative  process  necessary  to  effect  required  changes. 

The  findings  of  the  Mission  Analysis  support  the  need  for  Increased  cormunlcat Ion 
between  the  trainers  and  the  users  by  a  more  spjclflt  process  than  Is  In  effect  today. 


EXTERNAL  INFLUENCES  (APPENDIX  0) 


Five  Important  Influences  were  Identified  end  analyzed  to  determine  their  impact  on 
Future  Undergraduate  Pilot  Training.  Four  influences  are  concerned  with  the  number  and 
type  of  candidates  needed  for  pilot  training.  The  fifth  Influence  concerns  the  olrspace 
for  conducting  pilot  training. 


Future  UPT  Production  Rates 


Historical  Air  Force  and  total  UPT  production  rates  (Air  Force  plus  Air  National  Cuard, 
Air  Force  Reserves,  Military  Assistance  Programs,  Marines,  and  NASA)  for  1962  through  1971, 
and  programmed  production  rates  for  1972  and  1973,  are  listed  In  Table  VI. 

TABLE  VI 


UPT  PRODUCTION  RATES 


HISTORICAL 

Ml  1 1 tary 

Air 

Fiscal 

Air  National 

Assistance 

Force 

Yoar 

USAF 

Guard 

Program 

Reserves 

Marines 

NASA 

lota) 

1962 

1295 

62 

216 

1575 

1963 

1  **33 

58 

209 

1700 

196': 

1675 

115 

130 

1920 

1965 

1992 

126 

136 

2252 

1966 

1969 

17’ 

118 

226-: 

1967 

2702 

133 

158 

3 

2996 

1966 

3O0i< 

157 

65 

15 

3321 

1969 

3216 

162 

75 

118 

7 

3558 

1970 

3521 

’•  56 

123 

167 

2 

3969 

1971 

3913 

165 

120 

225 

6611 

PROGRAMMED 

1972 

3925 

165 

300 

55 

0 

6625 

19/3 

2875 

280 

360 

_ 

150 

0 

3665 

NOTE: 

These 

figures  do  not  Include  Undergraduate  Hnllcoptei  Training 

rates 

or  UPT  training  conducted 

for  the  Gern>an  A 1 

Force 

Information  received  from  Heedauerteis  USAF,  at  of  16  September  1971,  speu'fled  the 
FT  1973  production  rate  o'  2, M75  U.S.  Air  Force  pilots  and  3665  total  pilot*.  Indlce'lons 
are  'hat  the  fiscal  year  1973  production  rate  may  eventually  be  even  lower.  At  this 
w'lting,  Headquarters  USAT  hat  not  finalized  the  forecast  of  production  rates  beyond 
flt^sl  year  1973. 
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Th?oQACert8  °  c,,m*te  <x,5t,n9  today  over  UPT  production  makes  neenlngfui  predictions 
out  to  1990  somewhat  tenuous.  Furthermore,  since  USAF  furnished  force  structures  did  not 
project  beyond  1981 ,  all  estimates  beyond  this  date  must  take  Into  account  both  political 
and  technical  developments  that  might  Influence  the  production  schedule  for  Future  Under¬ 
graduate  Pilot  Training. 

The  force  structure  used  to  determine  the  production  rate  requirements  was  developed 
by  two  Independent  contacted  studies.  In  addition,  the  USAF  Personnel  Plan  (TOPLINE)  was 
used  to  determine  the  total  nuMber  of  pilots  required  to  fill  the  operational,  supervisory. 
Instructor,  pipeline,  and  supplemental  rated  force. 

The  "TOPLINE"  Air  Force  UPT  productlcn  rates  are  listed  In  Table  VII  and  reflect  the 
minimum  number  ot  Air  Force  UPT  graduates  deemed  necessary  to  sustain  the  variable  force 
$urUnct*r°!  reco,n,n«nded  »>y  TOPLINE.  The  TOPLINE  force  structure  Is  that  goal  established  by 
'he  USAF  for  the  future  end  may  not  necessarily  be  reached  until  fiscal  year  I982.  The  result 
of  this,  analysis  established  that  a  total  production  level  of  3665  Is  an  adequate  number 
to  support  the  force  projection  out  to  1990.  All  Future  UPT  system  options  were  designed 
around  this  level  of  production  for  couporatl ve  purposes.  In  order  to  account  *or  any 
fluctuations  In  Future  UP't  ,  the  evaluation  of  the  system  options  provided  for  a  sensitivity 
analysis  of  *500  In  the  level  of  production.  The  plus  500  figure  supports  the  current 
USAF  surge  planning.  The  minus  500  figure  accounts  for  the  possible  further  drawdown  In 
UPT  producrlon. 


TABLE  VII 

UPT  PRODUCTION  RATES 
"TOrLINE" 


Range 

Object  1 v* 
Force 

Total  Pilot* 

— 

A . F .  UPT 
Production 

Total  IPT 
Production 

• 

8j  -  92,000  (Low) 

80,800 

31,218 

■■ 

92  -  lOk.OOO 

91,200 

3<*. 21k 

10k  -  1 16,000  (Muan) 

102,900 

37,k8i 

3,76k 

116  -  129,000 

Ilk, 200 

k0 ,581 

k,000 

129  •  1 0)  ,000  (High) 

126,800 

kk ,  18 1 

3,519 

^.183 

Active  U$AC  Officer  Force  exclusive  of  doctors  «.  J  dentists 
Objective  officer  f»  rce  structure  for  line  and  JAG  only 


USAF  only,  t’ut  .1 5  UHT  greduotas,  Figure*  represent  tha  minimum 
rat*  nacasaa.y  to  aupport  tha  total  pilot  force. 

Tote  I  UPT  p-oductlon  rat*  Includes  USAF/AMG/MAP/AFRfcS/etC .  Oust  not 
Include  '.25  UHT  graduates. 


Graduate  Assign. 


,ut  Ion 


Urt'*n  graduate  assignment  distributions  eedad 

design  r/nt  for  those  future  training  system*  >pk,wn  tha* 

*  #»  .  I  f>  y  1  a*  I  ,.  I  >•#■  I  *  *.  A  I  S  .  in  _  *  » 

-  tp  %«>•*»  #  in  wr  p%»»  •  ilNIUlii)  f  «(|U  I  f  VritOH  V '/  t 


In  the  on#  I  y  *  I  *  to  pro.'lda  a 
specify  a  epeuiel lied  approe-h 


fha  pio.actad  UPT  graduate  »»»lgnnu,nt  distribution  ,*,  developed  from  the  future  forte 
1 l  rv, ;  tore  |  '•ejections  previously  described.  These  esrl^tes  ware  compered  with  hlstorkal 
UM  graduate  assignment  distribution*  to  determine  the  degree  of  fluctuation  that  mlnl.t  hr 
*«  ,«c  tad .  v 
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Assignment  distributions  were  divided  Into  seven  categories  according  to  mlst:ont  and 
then  Into  two  groups  according  to  commonality  of  pilot  task.  The  seven  categories  were 
fighter,  attack,  Interceptor,  reconnaissance,  tanker,  transport  (tactical  and  strategic), 
and  bomber.  The  two  groupings  were  fighter,  attack,  Interceptor  and  reconnaissance 
(designated  by  the  acronym  FAIR.)  ar.d  tanker,  transport,  and  bomber  (designated  by  the 
acronym  TT8)  . 


Total  operational  force  pilot  requirements  were  determined  by  analysis  of  the  force 
structure  projections  and  the  latest  crew  size  and  aircrew  ratios  listed  In  AFH  1 72-3 , 

"USAF  Cost  ano  Planning  Factors."  Crew  requirements  for  aircraft  not  listed  in  AFM  172-3 
ware  assumed  to  be  the  same  as  similar  aircraft  presently  in  the  Inventory.  The  result  of 
the;e  projections  along  with  historical  UPT  assignments  Is  shown  In  Flgura  3  for  FAIR 
(32  parcent);  the  regaining  68  percent  1s  for  the  TT6  distribution.  It  1s  significant  to 

note  that  In  no  case  did  any  projected 
force  structure  assignment  distribution 
vary  from  the  average  more  than  eight 
percent  of  the  totel  pilot  assignment- 

based  on  this  analysis,  a  distribu¬ 
tion  of  kO  percent  FAIR  and  60  percent 
TTD  was  selected  as  ‘he  design  point  for 
the  system  options  Incorporating  30 
training  requi  ramer.ts  t  This  design  point 
takes  Into  account  the  eight  percent 
verlotion  In  the  actual  distribution  of 
32  percent  FAIR  and  66  parcent  Tankar, 
Transport,  Bomber. 


Student  Pool 


F'»cal  i»e 

Figure  3.  JRi'  Areouete  1st  'gnments  : 

r  I  giiter/At  tack/ Interceptor/ 

Reconnaissance  (FAIR) 

curement  programs  has  resulted  In  no  data  being 
In  tha  selective  service  system  end  the  likelihood  of 


Tha  number  of  young  men  potentially 
available  fur  pilot  ttelnlng  determines, 

In  large  measure,  so.ia  o'  the  ntcossary 
cnaracterlstlcs  of  il  -  training  program 
and  thn  stringency  of  tho  selection 
standard*  that  can  he  applied.  The  a'-uunt 
of  manipulation  pot'lhle  with  the  future 
student  pool  Is  limited  by  the  fact  that 
•  II  potential  pilot  >’ re  |  ding  candidates 
for  the  I  - 1 9  JO  time  period  had  been 

born  by  June  1 9 70 .  furthermore,  me  long 
<eed  lime  assocleted  will,  candidate  pro- 
avaliaola  on  tha  Impact  of  racant  changes 
•n  ell  volunteer  force, 


It  was  nocessary  to  examine  tha  source  population  In  detail  to  determine  If  torrent 
selection  standards  could  ba  maintained  Into  tha  lygo*  and,  If  not,  to  examine  atle'natlve 
selection  standards  that  could  be  maintained,  evaluation  of  the  1976- I'J'jO  ul'T  »c-ce  popu¬ 
lation  was  accomplished  by  1)  determining  the  total  posalble  number  of  males  halt-dan  tha 
ages  of  20  and  26  for  each  year  during  tht  time  span,  2)  asliratlng  tha  total  nu>  -ar  of 
these  bated  on  (elective  Service  deferment  percentages ,  who  could  volunteer  for  UP  ,  and 
3)  determining  the  numbers  of  these  "potential  volunteers"  expected  to  pass  mlnlmui  physic#,, 
me»  tel ,  end  morel  standards  (vie  estimates  from  Armed  Forces  ttamlnlng  end  Intrant  i  stations 
(At CLI)  records),  These  analyses  provide  an  estimate,  by  year,  of  (he  total  pool  of 

_  i ..  .1  I..  -  .  .  I  i  «  i  _  .a  .  i  »  e.  * - «...  .i.i - -  _  •  «..  ..  .  .  .  »  .  j  .  a  .  ...  *...*#• 

•"***•  ••*•  *  *  f  t<ts*i  •  i  •««  t>vf>  r»i%M  t»ve  •  •••v"  f  w  i  «f«>*i  ii»w»»  v  MW'i  tv  i  •  r«  wwiy  f  * «  in*  nr  t»«u  i  ui  i 
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Pilot  selection  standards  ere  greeter  thin  minimum*  'equlred  for  entry  Into  the  Armed 
forces  and,  thus,  reduce  the  *lz«  of  the  service-qualified  pool  by  #  given  percentage. 

Theta  percentage',  for  various  vltlon  and  educational  standard*  ware  applied  to  the  pool 
(these  two  standard*  are  the  one*  which  disqualify  the  greatest  number  of  potential  UPT 
applicants).  The  Tact  that  UPT  Is  a  volunteer  program  further  reduces  the  number  if 
available  applicants  since  not  all  qualified  man  wish  to  enter  the  program.  Factors 
affecting  the  number  of  volunteers  ware  considered  and  the  yearly  number  of  qualified  UPT 
volunteers  during  1 U75- <990  was  estimated. 

Analysis  of  the  1  75 - 1 990  source  population  1s  based  on  the  assumption  that  UPT 
candidates  will  continue  to  be  male  volunteers  between  20. 5  and  26,5  years  of  age. 

The  projections  of  the  future  manpower  pool  a*  shown  In  Table  VIII  are  based  on  re* 
corded  live  male  births  through  1966  and  projected  tlvo  births  to  1970.  The  Bureau  of  the 
Census,  Population  Division,  he*  made  projections  of  the  population  to  1930  based  on  the 
I960  census.  They  have  elso  made  estimates  of  the  percentage  of  men  who  will  complete 
college  during  the  1975- 1990  time  span.  These  estimates  were  In  substantial  agreement  with 
the  historical  data  of  the  previous  22  years  and  era  considered  valid,  Estimates  wer«  also 
provided  on  th«  number  who  will  have  completed  two  years  of  collage  during  each  year  from 
1975”  1 990 .  The  «:timated  percentage  of  physical  rejections  (mainly  the  failure  to  mea’. 
visual  standards)  was  applied  to  a  number  of  men  completing  collage  our  log  the  time  period. 
Tr>s  manpower  pool  of  men  with  four-year  college  degrees  and  20/20  vision  wl < I  number  jn tween 
360,000  and  600,000  annually  during  1 975  through  I960.  These  numbers  are  considered 

table  vm 

MANPOWER  POOL,  20.5-26.5  YfcAA-OLD  MALES,  1975  THROUGH  1990 


(In  Thousands) 
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adequate  to  lupport  Future  UPT  product  Icr.  requirements.  However,  the  affect*  of  an  all 
volunteer  fore*  with  tha  attendant  allmlnet-on  r-f  the  draft  It  an  unknown  quantity  In  thl* 
assessment.  In  tha  pest,  thara  ha*  alwayt  bean  a  high  correlation  between  tha  (aval  of 
draft  Induction*  and  the  number  of  mala  ttudantt  entering  collage.  Furthermore,  ultimata* 
at  high  at  bO  percent  have  bean  made  on  the  number  of  pertont  entering  voluntary  military 
program*  tuch  a*  DPT  to  avoid  the  draft.  Thl*  possibility,  combined  with  a  general  dlt- 
•atltfactlon  with  the  National  Military  Policy  (Ilka  that  demonstrates  In  the  lata  I960*) 
could  maka  futura  racrultmant  of  ‘■uellfled  OPT  applicant*  difficult. 


Student  Screening  and  Selection 


Tha  U.S.  Air  Force  future  aircraft  mix  and  research  on  tralnea  and  pilot  performance, 
(election,  and  training  attrition  ware  analyzed  to- derive  (election  crltorle  for  the  t'uture 
UPT  program.  The  general  categoric*  con*l»t  of  phy* lologlcel ,  Intellectual,  perceptual 
motor,  emotional,  and  motivational  raqi  l  rementt .  Petal  lad  analyta*  were  performed  on  ihe 
flrtt  three  of  theta.  The  (election  method*  nece»»ery  to  meeture  tt<ete  variable*  should 
contltt  of  I)  a  comprehan* I ve  nodical  examination,  part  of  which  I*  given  In  actual  or 
tlMulelod  flying  env I ronmant t ,  2)  test*  of  memory,  attention,  and  communication  at  wol i 

a*  verbal  and  quantitative  tkill*,  3)  perceplue 1 -motor  test*  and/or  comparable  behavioral 
work  templet,  k)  measures  of  amotlonal  t  tab  1 1 1 ty  and  ttrev*  rat  I* tenet,  and  5)  measures 
of  Interest  In  flying,  attitudes  toward  the  military,  and  carter  Intent. 

An  Important  factor  In  the  development  of  a  force  of  capable  pilot*  It  thr  choice  of 
Inpoti  to  the  training  system;  I, a.,  the  salactlon  of  personnel  who  will  be  eblc  to  acqulru 
and  apply  the  skills  taught.  The  purpose  for  select  Ion  among  applicants  to  a  training  pro¬ 
gram  It  to  produce  qualified  graduates  In  the  shortest  time  end  at  the  lowest  cost.  This 
may  bo  accomplished  by  the  early  Idant I  fleet  Ion  of  those  with  the  appropriate  degree  of 


_ HOT E i,  fOU  TAUlL  VIII _ 

A  •  Male  live  births  In  previous  20.5  to  2b. 5  years  (U.S.,  Alaska, 

Hawal  I ) 

b  •  Male  live  birth*  edjuttad  to  Include  all  source*  of  population 

C  ■  Number  of  live  birth*,  male,  surviving  to  ega  2u  ( 99 . 0 1 ) 

0  ■  Total  manpov/er  poo  I  edju»tad  for  |n«n|yr#t  (on 

E  •  Possible  vclunterr*  (bated  on  Selective  Service  Jaferment*) 

excluding  students  (22%) 

F  ■  number*  expected  to  pat*  minimum  standard*  for  military  service 
excluding  ttudantt  (OGt);  POTENT  1 AL  UPT  CANDIDATE  POOL 

C  ■  Number*  expected  to  pat*  minimum  standard*,  Including  student* 

(2]  .b'i  of  column  0) 


relevant  attribute*  and  by  the  ullmlnstlon  of  potential  failure*.  The  selection  process 
eey  very  In  approach  f'otn  a  complete  acceptance  of  "natural  selection,"  wherein  selection 
I*  by  ettrltior  In  rhe  program  (those  person*  who  fall  ob  tously  were  not  qualified)  to  a 
pretraining  selection  process  so  appvcono'a  to  the  training  that  thane  I*  no  attrition 
The  selection  process  resulting  from  this  ctedy  is  designed  to  screen  out  potential 
failures  at  rlnlr  Initial  point  of  contact  with  the  system.  Identify  at  some  point  prior 
to  entry  Into  UPT  those  wlih  a  high  probability  of  success  at  a  student  and  operational 
pilot,  and  to  pnrHi  "natural  selection"  for  those  attributes  which,  at  present,  are  beer 
determined  by  exposure  to  flying. 

Theoretically,  faction  reduce*  the  attrition  rate  during  training  and  can  fltfy.l In 
a  cons i durable  cost  savings,  depending  up-vn  the  select lon/tralnlnQ  cost  ratio,  te.aus 
volunteer  program.',  such  at  UPT,  mutt  j*  flora  attractive  to  the  potential  eppl leant  than 
other  p6ttlble  choices,  tho  use  of  the  trolnlnr.  program  Itself  at  th*  selection  device  (with 
no  entrance  requl rensntt)  hat  a  superficial  appeal.  The  use  of  attrition  from  training  at 
the  meant  of  teloctlng  qua) If  lad; pi  lots  does  not  eliminate  selection;  It  merely  transfers 
It  to  already  hurdanac  training  personnel.  Additionally,  the  elimination  of  pre-nntry 
selection  probably  would  require  a  changs  In  status  of  the  Individual  student;  I. a.,  enlist¬ 
ment  I ntc  the  reserve  or  regular  forces ,  end  would  add  financial  responsibility  to  other 
direct  costs  of  the  program,  Some  form  of  selection  appears  necessary,  If  only  to  reduce 
the  costs  attendant  wltii  waiting  while  attrition  roducat  the  number  of  trainee*. 

Selection  criteria  define  those  attributes  which  characterize  successful  USA*  pilots 
end  ware  derived  frw  the  forecast  pilot  capability  requirements,  criteria  which  been 

established  In  UPT  nnd  other  training  systems,  and  from  background  data  i  the  >i  n  on 
problam,  Selactlon  crlterle,  thus,  raflact  the  attributat  an  applicant  must  :'o<s*tt  In 
ordar  to  complete  UPT  and  to  bacome  an  operational  pilot.  Selactlon  standards  datlna  tha 
degree  to  which  thasa  attributat  mutt  ba  pratant. 

A  review  of  the  current  student  screening  procatt  was  accomplished  to  determine  Its 
appl  Iceb  1 1 1  ly  *.o  Future  Undergraduate  Pilot  Training.  Currant  attrition  by  uourca  and 
cause  wet  exa  .lined  to  Identify  those  araat  of  tha  currant  system  thet  warrant  change,  or 
areet  to  ba  addressed  with  an  alternative  system.  A  review  of  current  end  projected  tests 
wet  accomplished  to  determine  their  applicability  to  the  current  gystem,  and  to  determine 
tha  o  ecterlstlct  of  an  alternative  system.  Finally,  a  cost  break-even  analysis  was 
mad*  between  the  current  end  alternative  system  to  determine  th*  cost  effect 1 venett  of  the 
a'terns' iv«  system. 

The  current  process,  whereby  rvn  are  selected  for  UPT,  may  be  considered  In  three  parts: 
I)  selection  for  e  program  leading  to  a  commission,  2)  the  selection  which  occurs  during 
that  program  (attrition)  *nj  before  the  commission  It  tendered,  end  3)  selactUn  for  UPT 
iron  among  conml tt lonad  officer*,  nn  eppl leant  cannot  volunteer  directly  for  UF  T ;  h®  must 
firs'  meat  the  criteria  and  standards  Imposed  by  the  conmlt* lonlng  Institution  and  theta 
vary  considerably.  For  example,  thy  selection  crlterle  for  entry  Into  the  Air  Force 
Academy  Includes  intellectual  ettslnmet i  lt>  competitive  examinations  among  Air  Force  per- 
tonna',  recommendation  by  a  U.S.  Senator,  or  tha  military  activities  of  the  applicant's 
father,  the  sons  o"  Congressional  Medal  of  Honor  winners  or  of  those  hilled  In  action, 

Hon*  cf  these  crlterle  ere  applicable  to  selection  for  Officer  Training  School  (OTS)  or 
Reserve  Officers  Training  Corps  ( ROT C )  vAtlch  likewise  laid  to  a  conmlitlon.  Regardless  of 
the  source  of  commission,  all  Air  Force  officer*  have  met  th*  criterion  of  educational 
attainment,  as  evidenced  ty  '.he  award  of  a  four-year  col laga  degraa,  before  they  were 
commissioned.  Prior  to  ant'y  Into  UPT,  ell  candidate*  will  have  taken  and  patted  the 
Air  Force  Officers  Quel  If Icstlon  Test  (AfuQT)  and  a  Flying  Class  I  madlcal  examination.  All 
candidates  for  UPT  hav#  volunteered  for  tha  prog  am. 

Current  crlterle  for  entry  Into  UPT  mey  be  tu  .merlzed  at  follows: 

e  Physical.  Excellent  physical  condition  at  avtde >c*d  by  tha  patting  of 
a  Flying  Clast  I  physical  examination,  Including  70/20  vision 
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•  Mantel.  No  disqualifying  personality  defects,  ai  evidenced  bv  the 
acceptable  Adaptability  Rating  for  Military  Aeronautics  (ARMA) 

a  Intal tactual .  Ability  to  learn,  at  evidenced  by  tna  attainment  of 
a  four-year  col  lag-/  degree 

a  Technical  and  Aptitude.  Ability  to  past  those  portions  of  the  Air 
Force  Officers  Qualification  Test  (AFOQT)  which  relate  to  pilot 
attributes 

a  Military.  Ability  to  function  at  an  officer,  at  evidenced  by  the 
award  of  a  commission  In  the  Armed  Forces 

•  Aye.  Between  20.5  and  26.5  years  of  ago. 

To  appreciate  tha  efficiency  of  this  screening,  wo  need  to  review  the  attrition  rates 
experienced  It.  Undergraduate  Pilot  Training.  It  Is  generally  recognized  that  pilot  training 
attrlt'on  rater  art  driven,  In  part,  by  relationship  between  trainee  Input  end  the  systems 
output  irqul rc/iwnts  a  year  later,  and  In  part  by  the  capability  of  the  student  pool.  Thus, 
It  Is  always  Important  m  discussing  attrition  rates  to  recognize  that  trelnlr  programming 
and  philosophy  hat  at  least  some  modest  Impact  on  attrition, 

Tha  total  attrition  -ate  for  tha  period  from  FV  1365  through  1970  wot  23.7  percent. 

It  was  at  Its  lowest  In  1965  with  16.1  portent  end  at  Its  highest  In  1970  with  27.2  percent. 
a  trend  of  Increasing  attrition  rate  occurred  In  this  period.  Whether  this  trend  will  con¬ 
tinue  In  FY  >971  Is  not  known  because  the  date  ware  incomplete  at  the  time  ol  this 
analysis . 

While  total  attrition  rates  may  suffice  to  show  that  an  attrition  problem  exists,  e 
more  useful  set  of  date  Is  one  showing  which  students  were  ettrlted  end  for  whet  reesons. 
Date  for  a  prolonged  period  probably  exist  but  wero  not  In  a  readily  usable  form.  Excel¬ 
lent  date  were  available,  hmever,  for  the  period  from  1965  through  1970.  This  is  the 
period  of  greatest  Interest,  In  any  event,  because  It  expresses  essentially  the  present 
attrition  problem. 

For  the  current  pilot  training  system.  Information  on  reasons  tor  causes)  of  training 
attrition,  differences  In  attrition  hy  student  source,  end  cost  to  ths  Air  Force  of  attri¬ 
tion*  were  evelleble,  end  ere  of  Imporunce  <n  e»t!n<etlno  Impect  of  chonges  In  screening/ 
•election  procedures  on  future  ettrltlon.  Attrition  rates  by  cause,  from  I965  through  1970, 
ere  presented  In  Figure  A,  The  percents  given  In  the  figure  ere  the  percent  of  the  total 
Input  who  ettrlted  for  the  reason  specified.  The  horizontal  bands  repress:  ting  attritions 

are  additive,  eummli  ,  ts  th.*  totel 
attrition  rate  In  e«ci<  year.  Through¬ 
out  the  period  covered  jy  the  figure, 
the  largest  group  of  r  trltlons  ere 
accounted  for  by  training  deficiency. 
This  cause  accounts  for  roughly  one- 
half  to  two-thirds  of  ell  attritions 
end  hat,  on  the  whole,  tended  to 
Increase  during  the  period.  Substan¬ 
tial  proportions  of  the  total,  howevet , 
ere  also  accounted  for  by  tolf- 
Inltletod  el  l/nlnetlon  (SIE),  medical 
attrition,  end  maul  fee tetlon  of 
apprehension  (M0A) .  Attritions  not 
accounted  for  by  any  of  those  cate¬ 
gories  ere  combined  In  a  heterogeneous 
group  celled  Other .  repreaantinn  in 
most  yters  less  then  one  percent  of  the 
total.  This  group  Includes  fatalities, 
any,  end  attritions  for  verlou*  humanitarian  reasons. 
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Hying  deficiency  attrition*  result  from  a  Judgment  by  training  pei'tonnel  that  a  student, 
at  a  given  point  In  the  training  program,  lacks  minimal  competence  either  In  academic  work 
or  In  the  translation  of  this  Into  satisfactory  performance  In  the  aircraft.  The  data  from 
I966  through  1 969  distinguish  academic  deficiency  from  flying  deficiency  as  a  cause  of 
attrition.  In  that  period  there  were  e  total  of  2,040  flying  deficiency  attritions  and  only 
1)3  academic  attritions.  Thus,  only  6.1  percent  of  the  training  deficiencies  were  academic. 
This  probably  reflects  a  combination  of  the  effectiveness  of  formal  academic  selection  stan¬ 
dards  combined  with  use  of  the  Air  Forcu  Officer  Qualifying  Test  (AFOQT)  academic  (officer 
quality)  conposlts  es  a  selection  standard. 

In  the  fiscal  years  from  1966  through  1^70  a  total  of  607  student  pilots  were  attrlted 
for  medical  reason*.  This  amounts  ti  12.9  percent  of  all  etlmlnaes  during  this  period  and 
}.2  percent  of  all  entrants.  A  large  proportion  of  the  medical  attritions  observed  In  fiscal 
year  1970  were  for  reasons  In  no  way  peculiar  to  pi  lota,  at  least  not  to  pilots  In  the  flying 
environment.  The  date  show  that  33  percent  of  the  medical  attritions  occurred  before  the 
first  flying  hour  In  the  T*4I  and  that  51  percent  occurred  by  the  tenth  hour  In  the  T-41. 

By  the  end  of  the  T - 37  pkete  96  peicent  of  medical  attritions  had  occurred. 

Some  candidates  for  pilot  training  prove  to  be  subject  tc  manifestations  of  apprehension. 
The  medical  examination  may  not  detect  such  candidates  unless  their  enxinty  states  are 
<-hronlc.  Manifestation  of  apprehension  Is  nevertheless  a  significant  category  of  attrition. 
This  category  accounts  for  the  loss  of  about  three  percent  of  students  entered  Into  training. 

Solf-lnltlated  Eliminations  (SIC)  from  pll6t  training  also  occur  with  sufficient  fre¬ 
quency  to  be  of  some  concern.  The  recognized  loss  rate  for  this  cause  has  rengrd  from  two 
percent  of  entries  In  1 9€ S  to  five  percent  In  1970.  During  these  years.  Sits  have  consti¬ 
tuted  from  about  nine  to  19  percent  of  trelnlng  losses.  The  SIE  it  probably  one  of  the 
most  difficult  causes  of  .raining  loss  to  Identify  clearly,  since  tome  students  who  with  to 
quit  training  r.iey  dlsgulf ■«  their  reason  via  deliberate  failure.  Thus,  the  loss  rate  for 
mot  I  vat  I  one)  causes  It  piobxbly  underestimated  by  the  SIE  category. 

In  summary ,  the  most  significant  category  of  training  attrition  It  thnt  of  flying 
deficiency  elimination;  ectdcmlc  failure*  constitute  a  relatively  minor  portion  o  training 
deficiency  lotsus.  Scl  f  - 1  nl  t  latad  al  Imlnat  Ions .  medical  eliminations,  and  al  Iml  r  .it  Ion-  due 
it-  mini  fatter,  ion*  of  rpprnhen*  Ion  each  account  for  smaller  but  significant  porlltv..  of 
'raining  attr'tlont:  taker  together,  they  have  accounted  for  less  of  from  seven  to  thirteen 
percent  cf  silent  Input  vrom  1969  through  1970  and  for  about  half  of  the  attritions  during 
t'  st  period. 

One  significant  Issue  pertaining  to 
attrition  Is  the  source  from  which 
attrited  students  come.  Deteiled  dnte 
ere  avel labia  for  the  period  FY  1965 
through  FV  IJC'i  ;nd  er»  presented  In 
F I gure  5  and  Ta  'la  IX. 

It  Is  clear  from  the  figure  that  the 
sources  having  thn  lowest  attrition  rates 
era  the  Academy  and  rated  officer*.  The 
AFA0TC  group,  on  the  whole,  occupies  an 
Intermediate  position,  although  for  two 
of  the  year*  the  Hr.n-Fllght  Indoctrination 
Program  tegmen..  of  this  group  had  a  high 
rats.  The  two  sources  havlug  the  highest 
attrition  rata  are  0T5  ard  nonreted 
off  leers  . 

The  (mporttnee  of  these  data  Is  to 
highlight  the  fact  that  as  UPf  production 
rates  vary,  the  level  of  attrition  will 


figure  5-  Pilot  Training  Attrition  within 
Sources 
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TA6LE  IX 


FISCAL  YEAR  1 969  UFT  ATTRITION  BY  STUDENT  SOURCE  AND  TRAINING  PHASE 


Training 

Input 

T reining  Attrition 

Studunt  Source 

T-61 

T-37 

T-38 

Totel 

AFROTC -Non-F IP* 

2276  N 

26 

29 

6 

59 

X 

8.7 

10.5 

2.2 

21.6 

AFROTC-FIP 

1369  n 

75 

166 

♦  / 

287 

X 

5.5 

12.1 

3.6 

21.0 

OTS* 

1969  N 

335 

253 

61 

629 

X 

17.0 

12.8 

2.1 

31.9 

AF  Academy 

307  N 

12 

13 

6 

29 

X 

3-9 

6.2 

>.3 

9.6 

Nonrated  Officers* 

226  N 

37 

36 

8 

81 

X 

16.6 

15.9 

3.3 

35-0 

Rated  Officers 

85  N 

5 

6 

3 

12 

t 

5.9 

6.7 

3.5 

16.1 

Total 

6232  M 

688 

501 

108 

1097 

t 

*5-1 

11.8 

2,  ft 

25.5 

*These  sources  provide,  essentially,  no  exposure  to  flight  training 
or  experience. 

vary.  At  iowe r  production  rate*,  where  Academy  and  AFROTC  students  make  up  tha  majority 
o  tha  student  population,  tha  attrition  can  bo  axpacted  to  go  d»vn.  Conversely,  If  pro¬ 
duction  goat  up  ,'nd  OTS  students  comprise  a  larger  part  of  the  ttudant  population,  the 
attrition  can  be  «oected  to  Increase.  Finally,  the  significant  aspect  of  attrition  con¬ 
cerns  cost  and  system  capability. 

The  cost  of  training  .■  student  pilot  to  the  point  of  attrition  Is  very  hlyih  and  rep- 
rasents  a  dissipation  of  ratc*rces  which  could  be  better  spent  In  other  ways.  Thlt  cost  Is 
not  recoverable  by  the  Air  Force. .  Furthermore,  students  trained  to  attrition  have  an 
adverse  affect  on  the  capacity  of  'he  training  program  tu  produce  Qualified  pilots,  since 
they  occupy  pieces  In  the  program  which  might  have  been  occupied  by  successful  students. 
This  effect  cuuld  be  critical  In  e  period  of  high  requirement:  for  pilots. 

The  coot  of  attrition  |n  today's  program  is  given  In  Figure  6.  Ihls  show*  th<*  cast 
by  training  weak  associated  with  attrition,  based  jn  these  date  ar.d  the  attrition  figures 
given  pravlosuly,  tha  average  expenditure  c,n  a  student  who  attrlts  In  OPi  training  Is 
approx  I  matt  I i  16,000  dollars. 

In  summary  of  the  present  screening  system.  !t  can  be  stated  that  the  major  disad¬ 
vantage  centers  around  the  Inability  to  accommodate  eny  type  of  extensive  Individual 
assessment . 
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TRAINING  COSTS, $IOOO  PER  STUDENT 


80 


Figure  6,  Cumulative  Pilot 
Training  Costs 


Pending  Changes  --  \  ent  rail  zed  T-Al 

During  the  early  1950s  It  was  demonstrated  quite 
effectively  In  two  studies  that  a  program  of  light 
plane  training  conducted  just  prior  to  entr>  I*  * o 
formal  UPT  reduces  attrition  In  the  early  phase:  of 
formal  UPT,  and  that  there  It  no  evidence  that  tnls 
difference  is  offset  by  later  training  attritions 
(In  effect,  this  produces  an  overall  lower  attri¬ 
tion  among  those  students  who  h»v*  had  the  light 
plane  program) .  Outcomes  of  these  studies  nave 
resulted  In  implementation  of  the  variety  of  light  - 
plane  training  programs  in  vogue  In  the  Air  Force 
officer  training  and  comiss  lonlng  programs.  Air 
Force  AOTC  operates  a  flight  Instruction  program 
(CIP),  flight  Instruction  is  provided  at  the  Air 
Force  Academy,  end  finally,  T-At  training  consti¬ 
tutes  the  first  phase  of  UPT  as  we  know  it  today. 
Thus,  In  today's  UPT  many  students  who  have  had 
light  plane  indoctrination  and  screening  as  a  part 
of  their  commissioning  training  program  receive 
additional,  and  perhaps  overlapping,  training  as  a 
part  of  Undergraduate  Pilot  Training.  Light  plane 
training  shoulc  be  viewed  as  a  student  selection 
procedure  rather  tl  as  an  Integral  part  of 
t  re  I  n  1 1  .  Attrition  ».s  the  1-Al  phase  of  UPT  was 

analyzed  In  tie  various  sources  of  student  pilots. 

A  most  cost  effective  procedure  for  light  plane 
selection  of  UPT  >tuocnts,  which  avoids  duplication 
of  assessment,  should  be  possible.  Under  the 
present  procedures,  duplication  does  exist  and  this. 
In  turn,  tends  to  Increase  total  system  cost. 


Centralized  T-Al  Is  In  many  raspects  a  separate  Issue,  based  on  a  Hq  USAF  analysis 
which  was  turned  over  to  Hq  ATC  for  cons Iderat Ion .  When  seen  is  a  candidate  selection  pro¬ 
cedure,  centrellzed  T-Al  reasonably  fits  Into  a  selection  center  operation.  It  can  serve 
as  a  stepping  stone  to  a  fully  developed  centralized  selection  center.  It  Is  assumed  that 
centralized  T-Al  will  be  located  In  the  vicinity  of  the  Officer  Training  School.  For 
convenience,  a  centralized  selection  center  should  be  located  *n  the  ssme  area. 


Al ternatlyas 


The  development  of  a  screening/selection  system  Involves  examining  the  existing  cech- 
nology  of  behavioral  prediction  and  applying  those  techniques  which  have  relevance  to  the 
categories  of  attrition  which  have  been  Important  historically.  Earlier  causes  ot  attri¬ 
tion  were  reviewed.  The  causes  which  appear  to  be  amenable  to  systematic  attack  are 
discussed  below. 

Flying  Deficiency - 

vralnlng  deficiency  was  Identified  a>  the  nwst  frequent  cause  of  student  attrition, 
accounting  for  about  half  of  all  attritions.  Academic  deficiency  attritions  constitute 
1 y  ••  minor  part  of  this,  with  most  of  these  losses  occurring  because  of  flying 
def  ic  i  e.icy . 

Freedom  from  problcs  of  training  deficiency  In  UPT  may  be  viewed  as  a  consequence  of 
abillcy  to  learn  In  a  pilot  training  context.  Students  are  expected  tc  be  deficient  In 
fiylrni  skills  until  tK;y  hi  /e  been  taught.  Def 1 1 1 enc I es  leading  to  attrition  arise  when 
what  is  taught  Is  no*  lexrned  with  sufficient  rapidity  or  thoroughness.  When  a  student 
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falls  bei'Ind  his  peers  In  his  progression  through  the  curriculum,  he  faces  the  likelihood 
of  a  deficiency  elimination.  Tests  designed  to  assess  learning  ability  for  the  knowledge 
and  skills  required  of  a  pilot  are,  therefore,  likely  candidates.  The  aptitudes  measured 
by  the  AfOQT  are  relevant  to  this  learning,  but  they  do  not  assess  It  directly.  The 
Inclusion  of  one  or  more  measures  of  learning  in  a  flying  environment  should  be  of  appre¬ 
ciable  value  In  Improving  selection. 

Selection  devices  which  permit  direct  assessment  of  learning  in  the  pilot  training 
context  are  no  novelty.  The  light  aircraft,  such  as  the  T-kl,  is  one  such  device.  Another 
device  is  the  psychomotor  test.  For  the  most  part,  belief  that  tests  of  this  type  can  be 
shown  to  be  valid  Is  well  founded.  These  provide  various  measures  of  coordination  and 
address  the  problem  of  training  deficiency  attrition.  Among  these  tests,  the  ones  most 
favored  for  Inclusion  In  the  Future  UPT  selection  battery  are  those  for  which  a  body  of  data 
already  exists  on  their  relationship  to  pilot  training  and  on  which  an  active  research 
program  related  to  pilot  training  is  lr.  progress.  So  far  as  is  known  at  ibis  time,  only 
two  phychomutor  tests  meet  both  of  these  criteria. 

Psychomotor  testing  In  a  pilot  training  context  has  a  lengthy  history.  Some  of  the 
earliest  selection  devices  were  of  this  type,  although  they  went  largely  unexplol ted.  Two 
of  the  tests  known  as  Complex  Coordination  anti  Iwo-Hand  Coordination  were  used  operationally 
during  WW  II  and  up  to  1 953 - 

The  decision  to  abandon  them  was  not  made  because  of  lack  of  validity  but  because  they 
were  difficult  and  expensive  to  maintain.  The  fairly  recent  deve lopments  of  Industry 
teemed  to  offer  the  possibility  of  building  an  apparatus  which  could  be  operated  electron¬ 
ically.  Accordingly,  a  prototype  psychomotor  testing  station  was  designed  and  built  under 
contract.  Installation  was  completed  late  In  1970  at  the  Personnel  Division  of  the  Air 
Force  Human  Resources  laboratory,  lackland  Air  Force  Base. 

Thus  far,  two  tests  have  been  programmed.  One  Is  an  updated  version  of  the  Complex 
Coordination  tests.  It  Involves  manipulation  of  a  stick  and  rudder  bar  to  position  at  a 
fixed  point  with  the  stimuli  presented  on  the  screen.  The  other  task  Is  an  updated  Two- 
Hand  Coordination  test  in  which  both  hands  are  used  to  manipulate  two  sticks  in  performing 
a  '  ‘.lar  tracking  task.  Data  have  been  collected  on  over  130  OTS  students  who  were 

J  for  pilot  training.  Most  of  these  students  subsequently  entered  pilot  training, 
but  si  ilclent  time  hat  not  yet  elepsed  to  permit  any  to  graduate.  Hence,  the  Initial 
validation  study  of  these  two  tasks  has  not  been  performed.  These  two  tests  are  Identified 
as  ci.idldates  for  future  selection  use. 

Another  device  capable  of  flying  proficiency  assessment  Is  a  ground  trainer  device  with 
low  fidelity  motion  and  a  low  quality  visual  scene.  This  device  might  be  classified  at  a 
low  fidelity  simulator. 

The  Human  Resources  laboratory's  Flying  Training  Division  at  Williams  AFB  Is  currently 
conducting  research  into  the  utility  of  this  type  device  --  a  General  Aviation  Trainer  (GAT ) - 
as  a  predictor  of  success  In  Undergraduate  Pilot  Training.  While  their  samples  are  small, 
results  to  date  suggest  that  i.'AT  instructor  evaluations  of  student  performance  are  about  as 
valid  for  prediction  of  T-37  criteria  as  are  T-kl  (light  plane  screening)  evaluations  (both 
show  modest  correlations  with  pass/fall  In  T-37). 

Training  and  assessment  accomplished  in  a  device  like  the  GAT  have  a  number  of  advan¬ 
tages  when  compared  with  similar  training  and  evaluation  In  a  light  aircraft.  One  advantage 
Is  Its  economy  (the  GAT  has  a  significant  cost  advantage  over  the  light  aircraft). 

Another  advantage  is  the  greater  number  of  hours  per  month  the  GAT  Is  available  for  use. 

Still  another  Is  safety.  One  of  the  greatest  advantages  Is  that  an  objective  record  of 
performance  In  the  GAT  cen  be  obtained  automatically  as  the  device  1$  being  flcwn.  This 
record  Is  available  for  evaluation  by  both  the  student  and  Instructor  following  the  flight. 
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Subjective  evaluations  of  attitude,  judgment,  safety,  and  air-sense,  can  still  be  made  by 
the  instructor  as  supplements  to  the  objective  record.  A  GAT  type  trainer  merits  con¬ 
sideration  as  a  future  selection  device. 

Motivational  and  Stress  (MOA)  Attritions - 

Self-initiated  eliminations  and  elimination  because  of  manifestations  of  apprehension 
both  constitute  significant  segments  of  student  pilot  attritions.  Moreover,  there  is 
S'jsplcli-  that  some  students  attrlt  from  training  for  motivational  factors  which  result  In 
training  deficiency  elimination. 

Many  students  are  motivated  by  their  misconceptions.  They  may  believe  they  want  to  be 
pilots  because  they  perceive  the  life  of  a  pilot  Is  filled  with  glamour  or  adventure. 

Uhlle  a  pilot's  life  may  contain  some  of  both,  this  is  a  poor  basis  for  choosing  a  pilot 
career.  One  must  like  the  activities  which  are  the  dai'y  lot  of  most  pilots  most  days. 
Measures  designed  primarily  to  combat  attrition  caused  by  nianl festat Ion  of  apprehension 
also  have  .eievance  here  because  under  high  motivation  most  Individuals  can  er  dur-.  severe 
stress.  Failure  to  do  so  may  result  more  from  unwillingness  than  inability. 

Prior  familiarity  with  the  art  ar.d  science  of  flight,  even  If  not  as  a  pi  Ic  ,  can 
serve  as  a  self-selection  device.  Students  attracted  to  a  pilot  career,  when  th.  attraction 
exists  in  the  presence  of  much  realistic  knowledge  of  what  is  involved,  ara  not  highly 
prone  to  attrition,  especially  for  any  ol  the  reasons  which  might  b\t  described  as  :ir-  ,‘va- 
t lonal 

Orgoing  research  by  the  Human  Resources  Laboratory  Is  examining  several  promising 
df proaches  to  pilot  motivation  development  and  measurement  that  may  be  applicable  in  DPT 
selection.  Two  of  these,  the  "Attitude  and  Career  Intent  Survey  and  Motivation  Engineering 
Study  for  Pilot  Training”  show  possibilities  ano  are  iaentifiea  candidate  approaches  for 
future  student  selection. 

Two  candidate  selection  procedures  Involve  miniature  stress  situations.  One  Involves 
altitude  training  i  ndoc  t  r  I  na  t  ion .  The  altitude  clumber  lias  beer*  demonstrated  to  be  an 
effective  indicator  of  manifest  anxiety  toward  flying.  The  second  one  Involves  survival 
training.  Survival  school  could  be  made  both  a  training  activity  and  a  selection  activity 
by  placing  it  in  the  selection  program.  This  would  permit  a  full-scale  assessment  of 
response  to  genuine  stress.  Initially,  It  should  Y-  tried  as  a  small  scale  erperlrient 
under  the  auspices  of  the  selection  center  and  later  made  a  full-fledged  part  of  Selection 
only  If  the  experimental  results  warrant.  If  survival  school  docs  become  part  of  selection, 
it  is  important  that  the  school  continue  to  include  several  days  of  exposure  to  isolation 
and  an  Inhospitable  environment  during  which  survival  techniques  can  be  oractlccd.  If 
such  an  approach  were  adopted,  it  should  occur  after  other,  Jess  exoer>»l»o,  ieiotiion 
assessments.  This  reversal  in  training  sequence  (prior  to  i.PT)  could  have  the  advantogc 
of  early  i dent i f I  cat  ion  of  those  candidates  with  weak  rv>t I va t i on. 

Medical  Losses  - 

A  significant  number  of  students  are  lost  from  training  for  medical  causes.  It  is 
expected  that  the  major  thrust  against  medical  attrition  may  come  from  a  more  rigorous 
application  of  exl  ting  standards  to  the  medical  examination.  This  could  be  accomplished 
by  giving  c  s?«-nnd  medical  exeml-iat'on  at  the  cent  re  I  i  e-»,1  selection  center. 

It  appears  thnt  substantial  Inroads  on  the  medical  attrition  problem  cm  be  made  by 
intensification  of  existing  pract  ce>  without  recourse  to  exotic  evaluations.  Examination 
emphasis  would  be  on  the  most  common  cauSu*  of  medical  disqualification.  To  It,  however, 
could  be  added.  Inter,  such  medical  tests  as  the  medical  research  programs  In  tha  Air 
Force  might  be  «ble  to  justify  for  pilot  candidates.  Most  such  tasts  considered  thus  Far 
are  lacking  in  research  support  for  Inclusion  in  the  radical  examination.  This  Is  fre* 
quently  because  of  very  high  correlations  between  pass  and  fell  In  UPT  lor  tests  already 
i ncl uded . 
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Character  I s 1 1  <  „  of  the  Future  System 

Future  HPT  selection  proposals  made  hare  are  tentative,  oandlng  validation  prior  to 
full  Implementation.  The  system  would  consist  of  separate  screening  nnd  selection  assess¬ 
ment  phases.  Screening  would  be,  essentially,  the  procedures  (Class  :  Physical  f ten  t 
AF0QT,  etc.)  In  currait  usage. 

.In  the  selctlon  phase  tne  candidate  would  be  carefully  observed  and  evaluated  ov \r  a 
period  uf  approximately  two  week'..  Such  assessment  cannot  be  conducted  s  .cccssfd  ly 
except  at  some  centralized  facility  to  which  the  candidate  may  be  temper*  lly  asslgnei1. 

The  major  raason  for  this  Is  the  need  for  rigorous  standerdi ration  Ir  the  eppllcetloi.  of 
•rsossnent  techniques.  Table  X  outline:  procedu acs  that  could  be  empioyod  at  the  selec¬ 
tion  co. ter,  along  with  an  estimation  of  ear, dldc.e  time  required  by  each  procedure.  It 
It  anticipated  that,  whan  operational,  such  contort  should  accommodate  half  again  at 
many  candidates  at  the  number  to  be  entered  Into  training  (thus  allowing  for  a  ,'evoreblo 
selection  ratio).  Ou.  Ing  the  experiment-'  ;!!  canddalet  *a cssed  should  be 

anttred  Into  training  fo-  purposet  of  system  validation. 

To  the  extent  possible,  there  should  be 
no  long  lapse  of  time  between  completion  of 
selection  e-d  the  beginning  of  UPT,  because 
It  Is  Important  that  nr-tivstlon  built  up  In 
the  orientation  phase  of  selection  should  not 
bn  a  I  lowed  ts  lapse . 

Central i/stlon  of  T-hl  training  and 
reversal  of  the  Survlvrl  Training  UPT 
sequer.uc  should  be  tried,  evaluated  end  Im¬ 
plemented  sopnratnly  from  the  selection 
renter  experiment . 

A'i  ,r>dc,endent  experiment  to  assess 
utility  of  Survival  Training  given  prior  to 
UPT  should  be  conriuc  ,*d  u-lng  existing  /sell* 
lilts,  and  should  follow  tbo  existing  curric¬ 
ulum 

The  majority  of  procedures  specified 
under  e  no./  selection  sy-temwill  'eqwlre 
valldetlon  prior  t<  ope  ret lonal  Imp  I  amenta  - 
tlon;  this  mutt,  of  necessity,  be  preceded  by 
detailed  d».vulopment  of  selection  tenter 
ay  I  tab  I ,  vcbedu'ai,  and  procedures.  The 
'Svehonutor  tests  Identified  far  ij*«  are  al'e.dy  In  procsss  vf  being  validated  for  piiot 
selection,  data  on  student  t erformence  In  UP1  for  somplst  tasted  on  those  devices  should 
brr  n  maturing  at  the  and  of  calender  year  IV7I.  Shortly  thureaftar,  a  dec  I*.  Icrn  about 
their  utility  cnruld  be  <uselbln,  A  year  would  be  required  for  eoulpmenl  procurement,  and 
costs  would  be  a  function  of  the  number  of  Items  of  equipment  required, 

A  daslruble  elan  would  be  to  corridor  Imp  lams ntat Ion  of  these  selection  lasts  In  the 
context  of  a  selection  canto-  operation.  U^xlly,  the  total  selection  center  concept  would 
be  tried  out  experimental ly,  validated,  and  then  revised,  as  necessary,  and  Implemented. 
During  a  validation  period,  It  would  be  neltKe,  necessary  nor  desirable  to  operate  s  full 
CMler  capable  of  processing  all  Incoming  pilot  training  candidates. 

Once  t>e  axperlmantal  canter  bugins  operation,  a  two  year  lag  would  be  Involved 
collection  of  full  training  data  on  the  S'lr|t  year's  subjects)  during  validation, 
a«|,orlr>4’.t«l  operation  should  continue  to  il  low  for  cross  validation,  An  additional  six 


TAOlt  X 


OUTU.iL  OF  SLLLCTIuM  CEMVtR  OPCF.ATIONS 


1 

Subject  Tim*,, 
hour* 

Psychomoior  Tasting 

1 

Attitude  and  Laraer  Intent 
Survey 

i 

'jiami  Aviation  Iraingr 
,  ns  t  ruct  1  c.n  and  Testing 

to 

A 1  c 1 tude  Chamber 

0 

Indoctrination  and  Testing 

30 

Llass  l  Physical 

i* 

Total  Time,  hours 

60 

month!  wou  I  d  be  requ  I  rad  for  validation  against  tralnl  ig  crltarla.  At  that  point,  decisions 
about  Mhathar  to  go  operational  could  bn  mad a.  Full  icala  Implementet Ion  would  ba  possible 
at  toon  at  the  canter  could  ba  expandao  to  full  caprolllty.  Thli  experimental  stage  would, 
thus,  require  a  minimum  of  thraa-and-one-hal f  to  fcur  yaari  for  ful*  validation.  An 
additional  year  would  probably  ba  required  for  carter  expansion.  Thus,  If  a  go-ahead  were 
secured  In  earl>  1972,  a  fully  Imilameneed  can's'  would  not  be  a  reality  until  about  1976. 

Canter  opeietlon  throughout  Its  df.elopmeni  and  later  operation  should  provide  flexi¬ 
bility  to  periodically  schedule  email  evoerlmental  modifications  for  validation  and 
possible  later  system  lmpro'.~. *.-■ . 


Cos's  of  a  Selection  System 

Lotts  of  the  proposed  eiternstive  selection  tystem  ere  difficult  to  determine  before 
velldetlon  tests  of  Its  various  parts  ere  comp  I  ar  ■  i  end  a  determination  can  be  made  of 
those  parrs  which  should  be  applied.  The  selection  syster  i  "cost  effectiveness"  Is  a 
function  of  the  extent  to  t/hlch  It  reduces  attrition'  .  u?T  training. 

Selection  center  *<.-l‘dttlon  costs  can  be  based  on  a  ;eclll  y  equipped  end  staffed  to 
eccspt  16  candidates  each  w ark  (with  each  candidate  remaining  xt  the  facility  for  two  weeks). 
When  operational,  the  facility  end  staff  would  require  expansion  to  accommodate  perhaps  six 
such  16-mar,  nr>up»  each  weex  (or  an  l-creese  to  tlx  time*  velldetlon  size;.  I  he  tec!  1 1  ties 
required  for  validation  are  shown  In  Trble  XI. 


TABLE  XI 


REQiJIP.EO  FACILITIES  FOR  SELECTION  CENTER  VALIDATION 


Required  Feel  titles 

Phy.’homotor  lasting 

POP-8  computer  with  one  subject  station 
(cost  »  25h) .  One  enlisted  operator.  Air 

conditioned  space  for  one  12  x  12  foot  control 
room  end  cne  12  x  12  foot  test  room. 

Attitude  end  Ceree” 
Inlont  Survey 

One  16-men  resting  room  end  one  administrator 
fur  three  nours  per  week  (could  he  psychomotor 
t«*S  tor) , 

CAT  Instruct  Ion  end 
Testing 

Tw>  GAT-li  each  In  70  x.  20  foor  room  (elr  con- 
ot".lonod  with  a  simple  cyclureme) .  Two  small 
briefing  rocn.  Staff  to  provide  320  hours  per 
wenK  of  Instruction  (CAT  end  brlef-debrlof Irg) . 

Th  *  essumet  maximum  ullllzetlo*  of  the 
equ.,?ment. 

! r.doc  t  r  Inx 1 1  ... 

Adequate  stuff  end  visual  elds  to  provide  20 
hours  per  week  of  group  Instruction  end  assess 
ment.  Classroom  to  accommodate  It  ceodd.ites . 

1  lest  1  Physical 

Medical  facility  end  staff  adequate  for  16 

Class  1  phvslv.il*  per  week. 

A’ t 1 tude  Chamber 

Chamber  end  personnel  s  ifflclent  for  processing 

It  candidates  per  week,  Including  orientation  end 
discussion. 

A  1  1  Phis  if 

Housing  end  messing  tec  1  1 1 Let  for  32  candidates 

28 


The  crlticel  question  about  whether  a  selection  center  activity  should  or  'mplemented 
hlr.ges  strongly  on  whether. the  center's  operating  costs  could  be  offset  by  savings  In  UPT 
training  cost  resulting  from  reductions  In  attrition.  Air  Training  Commend  estimates  are 
that  16,000  dollars  In  training  costs  are  expended  on  each  student  who  attrlts. 

A  five  percent  reduction  In  the  current  Student  attrition  would  result  In  a  training 
r.ost  saving  of  1652  dollars  par  graduate;  e  ten  percent  reduction  would  save  2/2?  dollars 
per  graduate;  and  e  15  percent  reduction  would  save  3856  dollars  per  graduate. 

If  one  assumes  that  one  and  one  half  timet  at  many  candidates  mutt  1 0  assessed  at  the 
center  at  the  numba'  of  desired  HPT  graduates,  then  ma.xlmum-per-candldete  assessment 
cotts  cannot  exceed  $y6£i  for  a  r I v« - pe rcan 1  attrition  reduction;  $  1 8 1 6  for  a  tan  parcant 
reduction;  or  $2570  for  a  15  percent  reduction. 

For  survival  tramlng-liPT  training  sequence  reversal  to  be  cost  effective,  slightly 
levs  then  a  three-percent  attrition  reduction  would  be  required. 

The-  available  evidence  suggests  that  centralized  T~6l  would  save  1.5  million  dollars 
pe'  ycer. 


Cone  I  us  ions 

The  attrition  rate  from  UPT  continues  to  be  a  problem  despite  Its  reduction  from 
previous  levels  through  the  introduction  of  current  screening  procedures.  These  ere  de¬ 
centralized,  relatively  simple,  and  inexpznsive.  They  should  be  retained  end  the  effec¬ 
tiveness  should  be  evaluated  on  a  regular  basis  and  strengthened  as  necossery.  The 
present  system  should  function  only  es  a  screen,  yielding  a  dotermlnat Ion  of  qua  I  I f lest  Ion 
for  admission  to  a  centralized  selection  facility. 

located  ot  the  selection  center  would  be  the  centralized  T-U  program  whore  complox 
assessment  would  be  made  of  thr  examinees'  psychomotor  ability  and  ability  to  loern  within 
the  flying  environment.  This  learning  ability  would  also  be  assessed  by  the  use  of  e  low 
f  I  cl«  i  I  ty  S  I  mu  I  a  tor  , 

Further  medical  evaluations  would  he  made;  and  finally,  an  attitude  lest  end  an 
orientation  period  would  deal  wltn  the  problem  of  tel f- Inl l latod  elimination. 

The  Icr.tulion  would  focus  on  the  dissemination  of  realistic  1  nforrna  1 1  on ,  environ¬ 
mental  exposure  In  ar.  altitude  chamber,  and  Intrinsically  Interesting  Instruction  fur 
pi  'ots  . 

Successful  candidates  would'entct  ui’T  soon  after  selection.  Tire  entlrn  system  weld 
have  a  research  cm-,. ".as  I  i  ,  including  formalized  arrangements  for  assessing  students' 
progress  through  UPT  and  throughout  their  careers.  Research  and  assessment  will  permit 
objective  evaluation  of  the  future  screen Ingrse iect Ion  system  end  allow  for  Introduct'cn 
of  new  and  Improved  measures  from  time  to  time. 


Alrsnecc  and  Al r  Traffic  Control 


United  States  airspace  utilization  uvilcy  Is  based  in  pert  on  tho  common  use  of  air¬ 
space  and  air  traffic  control  facilities  by  both  military  and  civil  aircraft.  The  growth 
In  civil  air  traffic  In  recent  years  and  the  continued  growth  expected  for  the  .  ture 
represent  an  environmental  effect  which  must  be  esse'sed  for  Its  I  rupee  t  upon,  and  Implica¬ 
tions  for,  Future  Underg radua te  Pilot  Training. 


Oaten  .m  cutrcnt  trend*,  tho  el  r  t  r*  f  f  c  control  and  elr»p*ca  utilization  con*  Ide'et  to .'» 
•  hei  car  If  uipecto.'  to  eff  ect  ruturo  UPT  *  Ignl  f  leant  ly  In  tho  1375-1990  time  period  are: 

I)  Alrtpece  congestion 

*>)  Air  training  Commond  operating  policy  to  Incrcaie  ute  of  pyfltlvc 
control 

3)  Lowering  of  the  hlgh-al t I tuda  Potltlve  Control  Ara#  (PCA)  alripace. 

Air*  pa -.a  conga* f Ion  u‘  the  tubttent!#)  proportion*  It  already  evident  In  the  United 
btatet  t«* though  tontewhec  Iota  11  tad  for  the  preioni  In  the  northeast  and  at  certain  air 
'.rt.flc  hub*  aliowhc'c  in  the  Uni  tort  States).  Of  TAI  Lf.0  evidence  for  predicting  that  »ush 
congestion  will  Intensify  end  t lyn I f I  cant ly  Influence  future  Undergraduate  Pilot  training 
comet  from  fAA  project lunt .  table*  XII  and  XIII  ehow  the  magnitude  of  the*#  growth  pro* 

Jet*.  Ion*,  Lca/erlng  of  the  I'utltlve  Control  Area  airspace  wet  e*emln*d  In  the  ton  to*  t  of 
the  AtC  policy  to  Increete  the  uta  of  pot  It  I  va  control  In  Uf*t  operation*, 

matmuch  a*  olr-to-alr  opi'retlon* 
era  not  prateni  ly  n  part  of  1)1*1  ( 
tl.alr  Introduction  Into  any  future 
lyllrbut  will  hrlng  new  problem*  to 
the  Air  training  Corwend.  One  ui 
theto  will  ho  tor  controlling  of  the 
Interface  between  euch  ijPf  operation* 
and  tho  air  t ra f f  1  t/e I  r space  envliun- 
nant,  Atpact*  of  ihl*  prod! an  were 
Included  In  the  enelytl*  of  airspace 
i  eiju  i  reman  t  *  . 

the  oAumlnat Ion  of  the  above 
problem  aruet  he*  retultad  In  e  number 
of  Important  conclusion*  relative  to 
Future  lift  operation*  end  training 
vehicle  equipment  ln*:al let  Ion* .  Thate 
are: 


•  the  Positive  Control  Area  i f C A ) 
airspace  floor  In  the  future 
Undargreduate  Pilot  training 
environment  nay  eventually  ho  a* 
lOw  r.»  1 0,000  feel  ne«i  K*  lev*l. 

•  the  development  of  pure. lei  olr- 
way;.,  [,lu»  associate  S  ando'd 
Initrumant  Departure*  •  i.  1 
Standard  Arrival  fioutO' ,  will 
constitute  a  continuing  re»tr!c- 
t Ion  to  UPt  operation*. 

•  It  1*  likely  that  potential  UPT 
air-to-air  manouvor*  training 
would  not  Involve  all-out  en¬ 
counter  practice,  and  could  b« 

eccomp I  1 (hod  above  the  PCA  floor.  In  that  case  1  t  could  be  controlled  In  the  »amo  ranner 
uud  tor  current  aerobatic  training.  Ttu»,  the  trolning  nay  not  Impoje  any  problem* 
regarding  the  availability  of  I  "jpace. 


VHl  XII 


PAA  fOlll.CA',1  Of  CIVIL  AVI  At  I  nil  fill) 


typo 

Calendar  Year 

Increase, 

percent 

1 V  7 1 

igbi 

General  Aviation 

Air  Carrie' 

total 

UMoo 

2,5bo 

136,500 

272,000 

3 .  sue 

225,5*30 

65.7 

3b.  7 

65.5 

tAOU  Xi  I  l 

paa  fomr.Ast  or  aliiviiy 
(In  Hllll on*) 


f  l»cal  Yea' 

type 

1571 

1901 

perct  nt 

Aircraft  Operetlvnf  at 

A  i  rpor  t*  wl  th  r AA 
Truffle  Control 

55-9 

170.'* 

205 

ln»trumnn»  Operation* 
at  a  1 rport*  wl th  fAA 
Towur* 

17.3 

35-1 

>03 

ifh  A 1 rcraf t  handled 
by  FAA  A!  r  Koute 

Traffic  Control  Center* 
(AATCC*) 

2b,  1 

42 . 5 

_  _ 

90.6 

30 


•  Cenaral  aviation  will  r*muln  a  «#jnr  factor  In  rttptct  to  tha  Co  1 1 1  a  I  on 
thraat . 

a  With  tha  axcaptlon  of  1  •alt! Cud*  navigation  training,  tha  attainin' 
ct  fomplatn  pogltlva  co>  t'Ol  li  foailbla  for  Undargraduata  Pilot 
1  raining, 

•  A  Co1 1 1*1  on  Avoldanca  Jyitam  (CAS)  ft  daslrable  In  UPT  oparatlcns, 
although  not  aa»H'  Justlflad  on  a  hardwara  eoit-affactl vpnass 

bat  la. 

u  Tha  araa/nevlgat Ion  display  systam  utad  In  USAF  operational  aircraft 
ahould  bo  utad  to  facilitate  Air  Traffic  Cc>r>rot  flexibility  In 
designing  local  roulei  and  practice  araat.  spec 'll  araa/nav I  gat  Ion 
dltplay  systems  chpuld  not  be  requimj  In  Future  Undarg-eduato  Pilot 
Training. 

a  In  view  of  Incroatli.g  "llghtnaaa"  In  airspace  a  va  liability,  trainer 
al'craft  equipment  (and  detlgn}  thou  Id  maximize  the  porn.,  »*  1 1,  lo 
altitude  opera’. 'ng  band,  thua  affording  vertical  flexibility  to  a 
airspace  allocation  and  to  air  traffic  control. 

a  inasmuch  at  trainer  aircraft  hattd'offa  to  f AA  facllltlot  genera  i<y 

occur  very  toon  after  tekoeff ,  tha  large  majority  of  ground  equipment 
roqul  r*iKint»  and  I  rivet  Utcn  t »  attoclated  with  elrtpeca  utilization  fall 
to  the  fAA  rattier  ttian  to  the  Air  force. 

a  Aircraft  nolta  It  currently  u  problem  !n  the  termlnelt  of  the  major  cities. 
The  annoyon'"1  to  people  ha»,  and  will  incroatlnyly  have,  tha  affant  ■jf 
wtdeeprrad  efforts  to  curb  aircraft  noise,  Abatement  effort!  will  occur 
eoon  after  me  lor  logcl  Judgments  aro  levied  on  the  r.rootore  cf  nolee. 

It  It  likely  that  In  the  yeert  beyond  1975  overflying  population  center! 
during  certain  hours  will  bo  restricted  to  ntsentlel  needs,  such  as 
police  helicopter  survol I  lance . 

Tha  Immediate  Impact  upon  UPT  of  effort  toward  noise  ebetement  will  probobly  come  In 
the  form  of  restrict  Ions  In  training  hours  to  perhaps  the  7  AM-10  PM  local  time.  It  may 
also  result  In  further  conetralnlny  air  corridor*  to  end  from  aporovod  training  areas  we  I  I 
away  from  population  canters.  Moil  currant  UPT  heecr.  are  In  rural  araos  with  low  population 
density,  /.nd  the  maintenance  of  currant  training  areas  should  not  be  a  problom.  Therefore, 
the  most  lUolv  Impact  of  tho  effort  to  control  aircraft  noise  on  the  future  UPT  will  be: 

I)  u  possible  restriction  on  the  hours  during  which  flying  training  nay  occur,  and  2)  a 
possible  restriction  on  the  areas  which  may  he  overflown  vdille  enroute  to  and  from  approved 
training  area*. 

Tha  most  Important  aspect  of  the  airspace  and  Air  Traffic  Control  problem  concerns 
Its  effect  on  the  various  future  UPf  system  options.  Analysis  of  each  of  the  system 
options  van  necessary  to  determine  the  an^junt  of  airspace  required  (or  operation,  These 
airspace  requl  remc;.;»  wort-  then  compared  to  present  day  airspace  requirements  typical  of 
an  overage  UPr  base.  All  alr»,-sce  limitations  projected  for  the  1375'I990  time  frame  were 
also  opp I  led. 

The  result  of  this  analysis  provided  the  following  conclusions: 

a  All  future  UPT  System  Options  could  be  accoi..'«o.’.’  ted  within  the  airspace 
currently  available  at  UPT  bases. 

a  The  Implement;:  !un  ;f  flight  i  !...uiuc  lun  in  Future  off  oiiows  tor  a  more 
simplified  alrspoce  and  air  traffic  control  plan  end  permits  reductions 
In  the  number  of  bate,*  required  to  conduct  Future  Uf,T  training. 
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fUTURE  UPT  INSTRUCTIONAL  CONCLPY*  (APPENDIX  £) 


A  successful  training  program  must  be  on  sound  Instructional  concepts.  In  this 

section  all  of  the  Important  Instructional  concepts  for  future  UPT  application  are  addressed. 
Pa ny  of  these  concepts  are  controvers lal .  However,  It  must  be  remembered  that  th §  human 
learning  process  has  been  c  polemic  topic  for  centuries. 

The  Important  thing  to  point  out  about  all  of  these  crncepts  is  their  shift  of  empha¬ 
sis  from  the  I  ns t rue 1 1 ona 1  motif  to  the  center  of  Instruction  --  the  studert.  Probably 
the  most  significant  change  envisioned  for  future  UPT  is  a  commitment  to  Individualized 
insi'uction  . 

Tills  course  of  action  was  Identified  by  analysis  of  learning  theory  development.  It 
Is  becoming  Increasingly  obvious  from  research  efforts  that  while  generalizations  on 
learning  (behavior  adjustment)  are  possible,  the  uniqueness  of  the  individual  •,  ,‘udon t 1  s 
learning  pattern  require:.  a  somewhat  *iid  learning  environment. 

All  of  the  concepts  descrlbed  In  this  section  are  designed  to  provide  this  type  of 
environment.  The  first  three  concepts  describe  the  overall  training  philosophy  and  the 
remaining  ones  are  concerned  with  Individual  aspects  of  the  training  process. 


Curriculum  Options 


Pi.:  t  trends  In  U'JT  curriculum  development  are  presented  to  demonstrate  the  changing 
nature  of  the  pilot  training  curriculum.  Air  Training  Command  historical  data  for  the  past 
year  period  show  '.hat  the  pilot  training  program  has  been  In  a  constant  state  of  flu*. 
Program  changes  traditionally  stem  from  the  following: 

•  A  neod  for  Increased  production 

•  A  training  deficiency  or  flying  safety  hazard 

<»  A  need  for  n  pilot  sVIlii,  maneuvers,  missions 

a  A  need  for  cost  'eduction 

•  Innovations  In  training  resulting  f rom  research  or  operational  tests. 

Undergrade te  Pilot  Training  production  rotes  and  syllabi's  flight  hours  for  the  1959  to  1971 
time  period  are  shown  In  figure  7  ■ 

According  to  ATC  records .  the  generalized  UPT  curriculum  evolved  during  1959*1962  In 
a  period  of  low  UPT  proauction  requirements.  The  previous  program  employee  a  specialized 
curriculum  utilizing  T-28s  or  T-37s  In  the  primary  phase,  and  T-33s  for  basic  fllghter, 
and  B~2$s  for  bomber/ transport  basic  training.  The  aging  B-25  fleet  and  the  absence  of 
a  -cplacement  trainer  alrcrpft  Influenced  the  decision  to  use  T  33>  for  all  basic  training 
and  to  employ  the  single-base  concept.  Tne  first  generalized  syllabus  called  for  20 2 
flying  i.uurs  m  T -  3  7  and  T - 33  aircraft.  This  p'ogram  was  updafed  with  the  Introduction  of 
T - 38  aircraft  during  the  19021966  period.  The  pressure  for  Increased  pilot  production 
from  available  resources  resulting  f™  (hs  V ! i '.ncm  buMd-up  prompted  ATC  to  reduce  tnc. 
curriculum  from  262  jet  hours  to  210  jet  fours  supported  by  30  hours  of  T-*» !  screening. 
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Fig  i r c*  7.  Histories'  Trends  of  HPT  Syllabus 
and  Produu ■ ion 


ciples  to  develop  a  UPT  pilot  training  currlcul 
be  developed  and  validated  to  the  extent  that  t 
changes  It  has  experienced  in  the  past. 


Is  2<t0 -hour  curriculum  was  Implemented 
In  1965  and  further  reduced,  for  economy 
reasons  (in  April  <970),  to  the  current 
208-hour  UPT  curriculum. 

This  brief  account  of  UPT  evolution 
highlights  the  reactive  nature  of  the 
UPT  curriculum  to  external  pressures. 

It  Is  of  Inte'est  to  note  the  'elation- 
ship  between  available  resources  and 
production  r/iqul -ements .  As  shown  In 
Figure  7,  when  p'oduction  requirements 
were  low,  curriculum  hours  were  expanded; 
and  cotv-e.-sely ,  as  production  rates  In¬ 
creased,  flying  hours  were  reduced. 

The  Future  UPT  curriculum  will  be 
determined  through  the  Systems  Approach 
to  Training.  It  Is  the  first  known 
application  of  systems  engineering  prin- 
llopefully,  the  .'dure  UPT  system  will 
curriculum  wl 1  I  not  be  subjected  to  the 


P i lot  Training  Concepts 

It  is  a  necessary  fact  of  life  that  continued  training  Is  a  career-long  process  for 
Air  force  pilots.  Even  the  most  experienced  pilots  require  additional  training  to  transi¬ 
tion  to  a  new  aircraft  or  lu  a  new  mission.  It  is  for  this  reason  tnat  the  future  llPl 
curriculum  must  provide  the  fundamental  knowledges  and  skills  that  will  prepare  the  graduate 
for  additional  training,  either  through  formal  advanced  courses  r‘r  operational  unit  check¬ 
out  programs.  The  Future  UPT  curriculum,  lr  addition  to  imparting  basic  pilot  skills, 
should  provijj  as  much  operational  task-oriented  training  as  possible.  The  degree  of  task 
oriented  training  employed  produces  the  classical  dilemma  over  the  pilot  training  concept 
to  be  employed  --  generalized  or  specialized.  The  :.<ajor  difference  between  the  two  being 
whether  me  graduate  Is  broadly  t'c'ned  to  be  assigned  to  any  aircraft  category  or  Is  specif¬ 
ically  trained  for  a  particular  categury  of  aircraft. 


Generalized  Curriculum  Features 


The  current  UPT  program  is  the  only  application  of  a  generalized  curriculum  cor 
Undergraduate  Pilot  Training  by  any  major  Air  Force.  The  current  training  program  was 
previously  described,  therefore,  only  the  significant  features  of  the  curriculum 
are  summarized  here  to  illuminate  the  curriculum  and  graduate  qualifications.  The  same 
curr.culum  is  conducted  on  each  UPT  base.  Students  receive  all  training  on  a  single  base 
which  enables  tl  em  to  complete  pilot  training  without  an  Intervening  Change  of  Duty  Station 
(PCS)  move.  A!  students  receive  Identical  syllalus  training  and  are  required  to  mep t  the 
son"  minimum  standards  of  performance.  This,  however,  docs  not  produce  graduates  of  equal 
capability.  Students  are  grouped  according  to  their  relative  standing  In  the  class  and 
then  compete  for  the  most  dnslrable  assignments  based  on  their  ability.  It  has  been 
necessary  to  orient  the  program  toward  the  fighter  mission  In  order  to  train  graduates  for 
the  rxus  t  demanding  of  A'r  Force  missions.  In  general,  the  best  qualified  students  choose 
f  i  ghler/.jttack  typo  c  rcivft. 


Graduates  are  considered  "universally 
In  pra.ticn,  graduates  are  asslqned  (by  an 
on  their  relative  class  standing  and  their 


assignable"  to  any  mission  aircraft,  although 
assignment  council  of  training  personnel)  h.-ij^rl 
stated  preference.  The  generalized  curriculum 
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provides  qualified  pilots  for  all  USAF  mission  elements,  provided  that  graduates  are  assigned 
S'-!«ctively  based  on  mission  demands  and  Individual  graduate  capability.  It  is  significant 
tc  rote  that  this  system  depends  on  a  distribution  of  assignments  *n  order  tc  work.  It 
could  not,  for  example,  support  a  requirement  of  all  fighter  assignments  for  one  class  of 
Ur’T  graduates.  The  drop  In  quality  would  be  Immediately  apparent  to  the  CCTS  units. 


Specialized  Curriculum  Features 

Specialized  curriculum  patterns  are  employed  by  the  U.S.  Ilavy  and  many  foreign  Air 
Forces  (RAF,  French,  Italian,  Canadian,  Japanese,  and  Russian)  for  Undergraduate  "llot 
Training. 

Specialized  curriculum  '  are  normally  designed  to  provide  common  prlmsry  trulnlig 

for  all  students.  Students  a  '  then  divided,  according  to  Individual  aptitude  an.  motiva¬ 
tion,  fo  be  trained  in  separate-  tracks  for  fighter  and  transport/bomber.  The  mjlt  pie  base 
concept,  wheieby  different  bases  are  used  for  primary  and  basic  training,  Is  oftei.  used. 
However,  the  single  base  concept  could  be  employed  If  the  different  training  aircraft  have 
similar  performance  characteristics.  Specialized  training  can  be  tailored  more  specifically 
to  mission  requirements.  However,  this  must  be  done  with  aircraft  which  have  beer  designed 
to  the  general  configuration  and  performance  of  broad  Air  Force  mission  areas  suc.i  as  fighter 
and  transport/bomber.  Specialized  training  offers  a  go-d  potential  to  develop  skills  that 
will  enable  UPT  graduates  to  more  easily  transition  frov  UPT  to  the  Initial  advanced  Combat 
Crew  Training  School.  If  subsequent  rrosstralnlnq  to  another  category  of  aircraft  becomes 
necessary  appropriate  formal  CCTS  training  would  be  required. 

Candidate  Curriculum  Poiterns 

After  a  complete  analysis  of  the  alternatives,  all  UPT  curriculum  options  can  be 
reduced  to  the  basic  patterns  depicted  In  Figure  3.  Two  of  these  represent  the  genera  I  I  zed 
approach  to  training  and  one  rep-zsents  the  specialized.  All  other  approaches  were  found 
to  be  derivations  from  these  basic  approaches  and  had  d  I  sadvantages  that  could  not  be 
rcsol ved . 
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Future  UPT  Curriculum  Options 
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Ph I losoph lea  I  i r j i  ' r.g  Concents 


Basle  learning  theory  has  not  changed  significantly  In  the  past,  two  decades,  and 
presently  accepted  principles  are  In  large  part  Baaed  on  earlier  theoretical  statement* . 

Learning  refers  to  a  more  or  leas  permanent  chance  lr  bjhavlor  which  occurs  as  a  result 
of  practice.  It  Is  the  process  by  which  an  activity  originates  or  Is  changed  through 
training  procedures.  Although  these  and  similar  definitions  of  learning  are  generally 
agreed  upon  by  authorltle  .  the  practical  and  theoretical  ramifications  of  this  concept  art 
so  extensive  that  many  men  hav,  devoted  their  lifetimes  to  th-r  study  of  learning,  "  try 
early  work  concerned  the  characteristics  of  remembering  and  thl'  -lng.  Thlr  was  called 
assoclatlcnlsm  and  evolved  through  several  approaches  to  develoi  a  tradition  of  Assoc ia- 
tlonlst  Theory.  Later  work  was  concerned  v.lth  observable  be.  ;.!ors  (responr.es)  and  the 
causes  of  the  behavior  (stimuli).  This  work  Is  the  basic  Idea  of  the  Stin.n!  i  -Response 
(S-R)  Theory.  Cognitive.  Theories  are  concerned  with  the  perceptual  environment  and  exper¬ 
ienced  situations  In  wh lc!i  learning  took  place-  A  fourth  area  of  emphasis  was  on  the 
learner  himself  and  draws  on  theories  of  Persona  1 1 ty  and  Hot  I ua  t Ion  as  a  basis  of  learning. 

It  Is  crucial  in  the  understanding  of  learning  theory  to  realize  that  the  theorist 
worked,  within  Independent  laboratory  sltuxlons,  studying  various  aspects  of  learning  and 
behavior,  only  later  were  their  Individual  findings  grouped  Into  theories  based  on  the 
commonality  of  their  interest*  and  conclusions  regarding  behavior  and  leafilng.  however, 
the  scope  of  any  Individual's  Investigations  may  cause  the  conclusions  to  overlap  with 
other  theoretical  categories.  All  of  this  series  to  point  out  that  there  are  no  universally 
accepted  theories,  laws,  or  principles  anu  tne  following  categorization  Is  only  one  of  many 
schemes  that  can  and  have  been  used  to  look  conveniently  at  this  vast  body  of  accumulated 
knowledge  concerning  learning  and  to  extract  from  It  principles  that  have  practical  Impli¬ 
cations  for  future  Undergraduate  Pilot  Training. 

The  results  were  grouped  under  'our  major  types  of  learning  theory:  Assoclat lonlst 
Theories  ,  Stimuli  -Response  Theories  ,  l  out.  1 1 1  vc  Theories  ,  and  Motivation  and  Personality 
Theories ■  Theories  of  learning  are  systematic  statements  of  learning  principles  that 
embody  philosophical  training  concepts.  In  order  to  facilitate  application  of  learning 
theory  to  Future  UPT,  the  major  principles  and  concepts  are  listed  under  each  learning 
theory . 


As social  Ion ! st  Theories 

The  early  psv<.  'olog  1 1  ts  (or  philosophers)  did  not  start  with  the  process  of  learning 
hut  with  the  clierac  ter  I  s  t  les  of  remembering  and  thinking. 

Assor latlonlst  psychologists  developed  the  term  "men^ry  span,"  and  from  experiments 
developed  the  concept  of  the  learning  curve,  a  negatively  accelerating  growth  function  that 
accurately  describes  how  the  le»rnlng  process  operates  through  time. 

Important  principles  drown  from  Assoclatlonlst  Theories  are: 

•  Ideas  can  be  combined  besed  on  similarity,  contrast,  and  contiguity. 

•  Complex  Ideas  can  be  formed  by  putting  together  simple  Id'.as  . 

»  Simple  Idee;  m-.  st  be  discriminated  --  separated  from  the  mass  before 

they  may  be  combined. 
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Stimuli  -..esponse  Theories 


These  theories  about  how  learning  takes  place  are  based  on  the  connection  between 
Stimuli  and  Responses  (S-K  pairs)  and  stem  from  physiological  research. 

Belv vlorisr. ,  also  called  classical  conditioning,  was  born  whon  the  Rustic  physiologist, 
Pavlov,  reported  his  famous  experiments  dealing  with  the  canine  salivary  reflexes. 

The  Important  facts  derived  from  Behavlorist  Theories  are: 

s  We  are  alt  born  with  basic  S-R  pairs  called  reflexes  and  we  can  learn 
by  changing  these  S-R  oelrs  (conditioning). 

•  Law  of  recency  --  the  student  will  remember  his  last  response,  so  stop 
when  he  makes  the  correct  response. 

e  Law  of  frequency  --  repetition  end  practice  strengthen  S-R  pairs.  Frequency 
cf  repetition  1$  still  Important  In  acquiring  skill,  and  In  bringing  enough 
reinforcement  to  guarantee  retention.  One  does  not  learn  to  type  or  to  play 
the  piano  or  to  ..peak  a  foreign  language,  without  some  repetitive  practice. 

t 

a  The  lenrner  should  be  active  rather  than  a  passive  listener  or  viewer 
he  S-R  theory  emphasizes  the.  s  igr.l  ‘  icance  of  the  learner's  response: 
and  "learning  by  doing"  Is  still  an  acceptable  slogan. 

Some  theorists  were  proponents  of  Reinforcement  Theory  which  still  depended  upon  the 
S-H  pairs  to  explain  learning.  However,  the  res'-orses  they  discuss  are  not  reflexive, 
t.iev  are  voluntary  responses  to  the  stimulus.  The  desired  response  Is  rewarded  (reinforced) 
to  form  the  S-R  pair  that  constitutes  learning. 

Basically,  this  Reinforcement  Theory  has  established  the  groundwork  from  which  mechan¬ 
ical  aids  for  training,  such  as  progressed  Instruction,  teaching  machines,  computer  aided 
Instruction,  and  Automatic  multimedia  have  developed.  The  Important  facts  we  derive  from 
Reinforcement  Theory  are: 

•  The  learner  I.  octive,  not  passive. 

a  The  organis  i  rust  be  capable  of  varying  responses 

a  The  total  a  titude,  or  set,  guides  learning  and  also  determines  what 
is  satisfying  or  annoying. 

a  There  are  predetermined  elements  which  bring  about  selective  reaction. 

•  Hew  situations  e -e  resended  to  In  terms  of  similar  past  situations. 

a  A  rewar ding  state  of  affairs  reinforces  not  only  the  connection 
but  also  many  neighboring  connections  that  happen  to  exist. 

a  The  instructor  seeks  tc  create  a  situation  In  which  the  correct 
response  Is  likely  and  then  rewards  It. 

a  Reward  serves  to  fixate  the  last  response  because  It  ends  the  activity. 

a  The  learner  Is  in*  r-nea  of  his  success  or  failure. 

a  The  biggest  practical  pro., 'em  Is  hos  t*>  get  the  desired  response, 
initially,  so  shaping  ma /  L>  used.  Tnls  means  ycu  pick  a  response 
C'ose  to  the  desired  one  and  reward  then  build  step  by  step  to 
the  desired  response. 
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Drive  conditions  are  Important  In  learning,  :  ut  all  personal -social  motives  do  not 
conform  to  the  dr i vc-reduc t i on  principles.  Issues  concerning  drives  exist  within  S-R 
Theory;  at  a  pract  r.r.l  level  it  may  be  lakpn  for  granted  that  motivational  conditions  are 
important  because  tiiey> determi ne  the  presence  cf  movements  which  get  associated  with  cues. 

hodern  I nstru'.t Iona  1  technology  leans  heavily  on  S-R  Theories  cc  learning.  These 
theories  have  greatly  contributed  to  the  understanding  of  the  training  process;  they  have 
resulted  in  the  development  of  many  educational  Innovations,  such  as  the  use  of  behavioral 
chieciives  task  analysis,  programmed  Instruction,  adaptive  training,  and  instrumented 
tecnrirjues  for  the  evaluation  of  performance,  to  mention  only  a  few  of  the  highly  valuable 
contributions.  However,  it  would  be  inad,!,able  to  apply  only  these  approaches  to  the  UPT 
Systen  concept.  Total  inc. vidvul izat’on  aid  automation  of  training,  beyond  having  dchu^lan- 
^  z  i  ng  effects  compounded  b.  tnr  highly  stressful  task  demands  could  adversely  affect  such 
things  as  washout  rate,  motivation,  end  UPT  System  adaptability. 


Cognitive  Theories 


These  theories  focus  on  changes  in  .  ereepi. i on  and  experience.  According  to  these 
theories  learning  is  Ihc  ocvelopme.it  ‘  understanding  and  insight,  not  eliciting  cr  rein¬ 
forcing  responses. 

'"'thin  the  cognitive  theories  are  seve  >1  subtheor i es .  The  primary  outlook  is  esvab- 
lishs.i  - Gestalt  Psycliology.  basically,  Cognitive  Theory  says  that  learning  occv'.-  when 
the  .  C  ■■  i  a1  lus ,  response,  an.'  reward  form  a  gestalt  (meaningful  whole)  which  changes  the 
Situat  on .  i.e.,  insight.  The  cr.phasls  is  on  what  a  person  understands,  not  what  he  does. 
This  '  Jerstanding  is  basec  on  large  sections  and  patterns  of  life,  not  the  little  gieeji. 

rsycho-soc. a  I  environment  and  physical  environment  both  play  Important  re'es  in 
determining  the  effectiveness  of  training.  Insight  ,s  the  formation  of  a  new  pattern. 
Iriai  and  error  is  a  scries  of  small  partial  insights.  Each  new  discovery  is  facilitated 
by  experience. 


Thc  vein  ''Gestalt"  means  forr  or  shape,  and  more  broadly,  manner  or  even  essence. 
Gestalt  th'ory  differs  significantly  from  Assoc i at i on i sm  and  Behaviorism  in  that  it  rclftes 
perception  to  learning  and  insight.  Gestalt  Theory  assume:  that  laws  of  perceptual  organi¬ 
zation  such  as  similarity,  proximi'y,  -.iosure,  md  cont  i  nua  t  ior,  also  apply  to  learning. 
Principles  emphasized  within  Cognitive  Theory  arc: 

•  The  perceptual  teatur'.vs  according  to  which  the  problem  is  displayed  to 
the  learner  arc  important  conditions  of  learning  ( f i gure-ground 
relations,  d:rect'onal  signs,  "what-leads-to-what ,  '  organic  inter¬ 
relatedness  ).  hence,  o  learning  problem  should  be  so  structured  and 
presented  that  thc  essential  features  are  open  to  the  inspection  of 
the  learner. 

•  Learning  is  closely  related  to  perception;  therefore,  thc  perceptual 
environment  should  be  clearly  recognizable  and  understood  by  the 
trainee  if  effective  learning  is  to*  occur. 

•  Thc  organization  of  knowledge  should  be  cr,  essential  concern  of  the 
teacher  or  educational  planner.  Thus,  the  direction  from  simple  to 
complex  is  not  from  arbitrary,  meaningless  parts  to  meaningful 
whole,  but  Instead,  from  simplified  wholes.  The  part-whole  problem 
Is,  therefore,  an  organ  i  .*a  t  iona  I  problem  and  cinnot  be  dealt  with 
apart  from  a  theory  of  how  complexity  Is  patterned. 

•  Certain  *ypes  of  learning  Involve  a  thinking  out  process  based  upon 
past  experience;  thcrefore,  os  training  experiences  and  materials 
are  presented,  they  should  bp  cognitively,  as  we! i  as  temporar i I y , 
re  1 1‘ed . 
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•  Select  tasks  and  activities  suited  to  the  student's  background. 

e  Stress  common  features  of  tasks  and  present  them  In  common  sense  units. 

c  Encourage  students  to  look  for  relationships  and  anticipate  consequences. 

•  We  learn  v  achieving  understanding  and  this  Is  more  permanently  and 
more  transferable  than  rote  learning  or  learning  by  formula. 

•  r.oa!  setting  by  the  iaarner  is  Important  as  motivation  for  learning 
and  h.'s  successes  and  failures  are  determiners  of  how  he  sets  future 
goals . 

•  The  learner  shotid  be  aware  and  understand  the  os'erall  goal  as  well 
as  the  goals  of  each  small  step  in  the  learning  process. 

•  Relate  tasks  to  individual  goals  art  needs. 

•  Teach  student  to  interpret  situations  and  hov  to  get  from  the  present 
to  the  goa I . 

•  Cognitive  maps  are  Inner  routes  to  your  goal. 

e  Divergent  thinking,  which  leads  tf  Inv^miva  solutions  of  problems 
or  to  the  creation  of  novel  and  valued  products,  is  to  be  nurtured 
along  with  convergent  thinking,  which  leads  to  logically  correct 
answers . 


Motivation  and  Personality  Theories 

These  theories  are  Freudian  in  nature  and  are  clinically  bas«_d  in  their  formation. 

T!-ey  concentrate  on  the  nature  of  the  lean..-.'  himself  ar.d  the  '’self"  aspects  of  trailing  -- 
self-pacing,  se I f -mot  1 wa 1 1  ng ,  sel  .  -ac  t  i  v  i  Z  i  ng .  They  try  to  briny  the  cl”?'*.  ••■<n«»rir,.*»ntal  |v 
derived  laws  of  learning  close-  to  the  complex  hehav:or  actively  exhibited  by  h^man 
learners.  The  psychoanalytic  aspects  of  Freud",  work  have  found  suoporters  in  the  field  of 
learning  theory  and  warrant  mention  because  of  their  ability  to  deal  with  the  dynamics  of 
human  behavior. 

Principles  from  Motivation  and  Personality  Theory: 

•  The  learner 's ’ab  i  I  ( t  i  es  »’  e  important .  ar.d  provisions  have  to  be  made 
for  slower  and  more  rapid  learners  as  '.:s!l  as  for  those  with 
specialized  abilities. 

•  The  learner  must  be  understood  in  terns  of  the  Influences  that  hevr 
shaped  his  development.  We  learn  by  having  our  behavior  changed. 

c  Learning  Is  culturally  relative,  and  both  the  wider  culture  and  the 
subculture  to  which  the  learner  belongs  may  affect  his  learning. 

•  Anxiety  levei  of  the  individual  learner  may  determine  the  beneficial 
or  detrimental  effects  of  certain  kind  of  encouragements  to  learn. 

The  general izatlcn  appear-  justified  that  with  some  kinds  of  ta*ks 
l.igh-anxiety  learr. ers  perform  better  If  not  reminded  of  hcv  w<*i!  (or 
poorly)  they  are  doing,  while  low-anxiety  lcarn»rs  Jo  '  etter  if  they 
are  interrupted  v.  i  1 1  >  comments  on  their  progress. 

•  The  same  objective  situation  may  tap  appropriate  motives  for  one 
icarner  and  not  tor  another,  as  for  example,  ir.  the  contrast  between 
those  motivated  by  affiliation  and  those  motivated  uy  achievement. 
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•  Conflicts  and  frustrations  arise  Inevitably  in  the  process  of 
learning  difficult  discriminations  ar.d  in  social  situations  In 
which  irrelevant  motives  may  be  aroused,  hence,  these  have  to 
be  recognized  and  their  resolution  o'  accommodation  provided. 

e  The  organization  of  motives  and  values  within  *he  individual  is 
relevant.  Some  long-rangy  ;oals  affect  short-range  activities. 
Thus,  college  $ t •  dents  of  equal  ability  mav  do  setter  In  courses 
perceived  as  relevant  to  their  majors  than  In  t  iose  perceived  as 
I rrelevant. 

e  The  group  atmospnere  of  learning  {competition  versus  rooperat ion, 
authorltarlanii;.i  versus  .Jcmocrac'.  ,  individual  isolation  versus 
group  Identification)  will  afftt.  satisfaction  In  learning  as  well 
as  the  products  of  lejming. 


Summary 

It  is  impen  lan'w  !r  c"r->pf  .• )  ng  learning  theories  to  keep  In  mind  the  objective  of  tins* 
criblng  a  theory  of  learning  in  the  first  place.  The  fv!  !-.-,ln )  list  djscr-bes  tne  rccuire- 
ments  for  an  adequate  theorem  of  learning: 

a  It  must  help  us  understand  all  processes  of  humin  learning. 

a  It  must  extend  our  understanding  of  the  conditions  or  forces 
that  stimulate,  Inhibit,  or  affect  learning  It.  any  way. 

e  It  must  enable  us  to  njkc  ft  isonubly  accurate  p  >••<1 1  c  t  If-  i  <out 
the  outcomes  of  learning  artlvity. 

C  It  mu't  be  a  source  of  sw«,i>e»as ,  clues,  ar.d  'Mnepts  that  can  bo 
arp'ien  10  improved  training. 

•  It  must  be  a  source  of  hypotheses  or  informed  hunches  about  learning 
fhat  can  be  tested  through  classroom  exper Inentet Ion  *r.d  research, 
thus  extending  our  undnrs tend  I ng  o»  the  teacn Ing- . earn 'ng  process. 

Using  tnls  Information,  an  eclectic  approach  can  oe  adapted  which  r.'kes  full  advantage 
of  all  applicable  theorct leal  concepts  by  choosing  the  best  from  crcb,  In  this  way, 
learning  theory,  Instructional  concepts,  training  technology,  end  trailing  equipment  tan  be 
Integrated  through  the  Systems  Approach  to  Training  to  fern  the  test  possible  uture  >jff 
system.  It  will  be  noted  that  many  of  the  concepts  Identified  •••  this  section  »v<r  applied 
to  the*  training  sys*ems  described  for  future  Undergrade  te  I’i  lot  Training. 


Sys I ems  App~o»  : h_ t o  T  r a  I n I  •  ^  ’ 


The  term  "Systems  Approach  to  Training"  has  generated  .•  f,r**t  mystique  which  has  lod 
man/  potential  users  to  either  avoid  the  use  *>f  the  rv*  i  hodo y  or  to  claim  coy  licit 
benefits  as  a  result  oe  application  of  the  technique  to  tbel.  •'.articular  prut  i_  ■.  never- 
theless,  the  systems  approach  Is  sue  of  the  most  significant  training  develop: Hjnts  u. 
recent  decades.  It  Is  bclnn  employed  to  design  the  total  ?  ytur  .  Ul’~  isitem  In.ludlng  the 
cui  r  .  cu'  u"1.  Instructional  concept  tr-ylnlng  media  (classroom,  le*rr-irv  t»nlaf,  cockpit 
procedures  trainer,  flight  simulator  and  trainer  aircraft),  an.'  '  -.>!•;!  t true  lure. 

Tie  Systems  Approach  is  a  prices*  for  planning  and  deslgr.-i  a  total  teoch  I  ng- leaf  nmy 
< nvi ronnent ,  A  variety  of  tir.ics  ore  used  to  rclrr  to  the  i”  thouo  lot.  v.  Among  those  ore 
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it  (rational  Syltem  Oeve  lopmen^  (ISD),  I  nt  t  r  uc  1 1  on* )  iyitem  Engineering  (lit),  And 

Approach  to  Training  (SAT).  (SAT  will  be  the  acronym  uted  for  the  r  '  tder  of 
the  rnpvt.)  lidar  the  concept  of  SAT,  exlttlng  training  program*  ran  be  rn>  .allied  and 
nt*.  program*  -'nvaloped  which  enture  that  fwdnntt  acquire  th«  parformence  ebllltlct  re¬ 
quired  for  future  Jon.  Thlt  doe*  not  Imp.y  that  an  entirety  new  concept  of  educctlon  and 
(raining  he*  lean  developed,  hut  a  new  meneg«r<*Pt  nethodoKpy  hat  bean  applied. 


Dave lopmart t 

Much  of  what  It  known  nt  the  Sy  tent  Approach  to  Tnilnlng  (SATJ  had  Iti  or'gl.t*  In 
work  conducted  and  funded  by  tha  United  State*  Air  force.  Tr.lt  work  wai  Initiated  !n  the 
lata  1950*  ano  early  i960*  end  hat  continued  up  through  the  pretent.;  hov Tver,  the  elrllnrt 
wane  flrtt  to  df.nont t rate  the  application  of  thlt  technique  to  pilot  training  program*. 

In  thr  U’>u'  hltlory  of  SAT  j<«  found  many  application*  of  the  approach  to  detlgn  of 
equipment  or  layout!  of  worktpecet .  fiegna,  In  hit  book,  ’I'tyciio  log  I  cal  I'rinc  {plea  In 
fry* tom  development Indicated  the  varloit  uti »  an.  application*  of  whet~1*  raTarretf  to  at 
fioTSyttemt  Approach .  for  the  Pott  perl,  fiagn.,'*  book  It  bated  upon  experience!  acquired 
while  working  for  the  Air  force,  The  flrtt  cl  .  rtt  toward  Identifying  SAT  were  Initiated 
In  the  ml d ’ I 960*  by  the  Training  I'atea  ‘ch  Ulvltlon  at  Wrlght-f’etl'irton  Air  force  Uete.  In 
connection  with  thlt  effort,  aeveral  document*  have  boen  put'll  (tied. 

In  I'j60,  the  Training  I'tychology  branch  pubflthad  a  document  Identifying  the  method! 
.id  utat  of  tetk  onelytlt  Information  in  durivlrtg  training  requirement*  and  training  equi|.* 
>'«n(.  Tti 1 1  document  furnlahod  the  Initial  methodology  for  applying  the  ayatamt  approach  to 
operation;!  training  problem!, 


A  m  n  |  I 


The  npnl  leal  Ion  of  '.hr  tytiert  approach  to  tha  planning  and  development  of  an  Inatiuc- 
tloi.al  •  y u t «"<  Involve*  *'<o ra  than  Ine  u»e  of  current  innovetiont  in  training  men.#  and 
teet.li  l  ng  technique!.  Careful  co*' '  I  derel  I  on  mutt  be  given  to  both  current  and  futuro  i.mut 
when  Identifying  end  plann-ng  I  nt  t  r.ict  lone  I  actlvltlet  or  experience*,  and  whan  lilent  I  fy  I  in, 
Intirucllunal  media,  oqu.'nmur*,  and  faclllllet. 

Therefore,  applying  th«  kyttemt  Ap|. roach  to  Training  In  I nt ( rue t lonal  tyttem  develop- 
f.en t  I*  thr  orderly  procett  of  I)  gathering  and  enelyilny  Job  perf ormance  requl ramanrt , 

7)  t ran* la l lig  Job  performance  requirement*  Into  behavior* I ly-ttated  learning  objective*  end 
tetkt,  ))  Identifying,  developing,  Integral  log  operating  tatourcat,  I  nt  t  rue  t  Iona  1 
technique* ,  and  procedural  to  provlta  the  required  In  tructlor,,  end  M  atturlng  achieve- 
.  ■•nt  <_.<  behaviors !  object  Ives  and  confirming  that  th.ets  object  I  vat  fully  -Support  the  job 
performance  regu  1 1  amen  1 1 .  figure  ‘J  llluitreta*  the  IAI  model. 

While  the  .  dvantegee  are  many,  the  Syttenit  Approach  to  Training  thculd  not  be  contldered 
thr  panacea  for  all  training  a!!m*nt»  iinnugement  pertonnal  mutt  axarcltn  Judgment  con¬ 
cerning  practicality,  faatlblllty,  and  da# I rebl 1 1 1 /  of  Implementing  tytlomt  technique!  •• 
taking  Into  accomt  the  nature  of  prohlimt,  available  retourc..',,  and  me.iognnien:  naedt. 
Continual  monltoi'ng  It  nrcettery  to  protect  eyelnji  reaching  e  point  where  the  cott  of 
applying  tyt'.um*  trc.lm 1 q  n:  outwelght  1 1  o  benef'tt. 

There  It  a  danger  of  over-re  1 1  ance  on  tyttem*  technique*,  Sytlomt  te<hnlquet  will  not 
>,i  >t(i(ule  for  managei'^nt  decltlont.  Thr  technique*  fhou<d  facUi'ale  and  enhance  theta 
dec  1 1 1  on*  ,  but  not  tubitltute  for  them, 

Thnrr  It  dungr-  of  oetlgnlng  training  tyMemt  around  preconceived  equipment  conflgure- 
(  I « .*•  •  ,  ircept  where  tyttern  r«,q  j  I  rumentt  t  pacify  tome  kind  of  automation.  Mclmil  #al l  Inn. 
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FEEDBACK  OF  INFORMATION  INTO  TRAININO  SYSTEM 


flgu re  'j.  iAi  Mode) 


or  meti*necb  Ina  Interface,  ago  I  pmgn  l  thould  not  determine  direction  of  ftyetam  enelytlt.  by 
Imputing  proconcelvcd  equipment  c  on  f  I  g  u  rut  I  on*  at  tytlo>"  com  t  ra  lot  t ,  IIHtt  arc  placed  on 
(>i«  ngtii, ar  of  pottlble  alternative*  for  reaching  objective*, 

An  excellent  example  of  '7.7  application  It  aval  table  In  currant  LM*  1  In  tlia  ocedomlc 
portion  of  l*ia  progrem, 

The  nood  for  Improved  cott  effect  I  vx"*;:.  In  Air  Iviwa  training  program*  ctlniletad 
/«7£  to  eat  arm  i  ne  tfic  applicability  of  Integrating  4AT  Into  .ha  I*  I  lot  Training  acedoi'ili 
program. 

Ultimate  activity  ratulteU  In  a  Ilf-tan  '/AT  team  1 1 >a (  became  operational  In  April  I'jt’j, 
Ina  primary  goal*  of  Hit  *AT  lee*'  war g  at  follow*! 

•  Improved  »  tende  rd  I  »/*  1 1  on  and  yoallly  control  nf  academic  training 
curr  kola 

•  Higher  proficiency  level* 

a  I'ract  leal  and  feeiible  development  anti  u*o  of  audio  yltual  device* 

m  itt-arotli  Integration  of  prny'eMi  ad  lot  t  rue  l  Iona  I  malar  I  a  It  (eoftwa'o) 

Into  future  training  dnvlr.nt  (Computer  Aided  Intltucllon,  Ole1  Acte**, 

I  earning  Center* ,  etc .) 

a  Improvement  and  validation  of  prtitnnl  academic  curriculum 

•  1‘rovltlo  a  »u»t  bud  for  the  fgetlhlllly  of  apply  Ing  live  ftytteri* 
approach  to  flying  curricula, 

f  Initial  project  undertaken  by  the  4AI  team  via*  lbs  oy»  l«tm|,  at  Ion  of  tb*  till  uca 
oe<lt  proyia'i,  Ihlt  IncluJad  m  apprajal  and  Improvement  of  all  eppl  kab  It  training 
manual*,  regulation*,  aud'o  vltuelt,  and  trainer  ilai«,n» l r a  tor •  that  may  be  affected  by 
applies*1,  >  it  ton  tytla")  epp'oech.  Wt.vnnteen  tulijailt,  which  com.i'lte  ?i'j  houf*  of 
ecadi-.'ilc  :  t  r  ucl  Ion ,  veto  tptlft  IgnatoJ  In  accordance  with  ayilumt  Approach  to  training 
concept  * 


The  results  of  this  effort  have  been  outstanding  and  lend  cons  Id. .able  weight  to  'he 
appl i cab  1 1 i ty  o*  the  SAT  concept  for  the  entire  UPT  program. 


Surrviry 

Increased  efficiency  of  training  programs  can  result  from  use  o(  systems  techniques. 
One  way  to  avoid  overextension  of  an  operating  budget  Is  to  make  a  careful  study  of  the 
program  before  proceeding.  This  can  be  accomplished  through  systems  analysis.  Components 
can  be  Identified  which  might  serve  equally  weil  for  t>ro  or  more  5«.i>systems .  Unnecessary 
duplication  and  redundancy  can  be  cut. 

Improved  planning  Co.,  be  achieved  through  systems  techniques  which  brlrg  Into  consid¬ 
eration  as  many  relevant  aspects  as  possible  and  focus  attention  on  defining  coals  and 
methods  for  approaching  goals.  The  application  of  systems  theory  calls  for  bringing 
together  I nterd I  sc  I p 1 1  nary  specialist  teams  to  aralyze  functions,  whose  Inter-relationships 
are  quite  comp  I  I ca t< d ,  and  to  formulate  comprehens I ve  plans  based  on  analysis. 

Analysis  techniques  might  lead  to  System  design  modifications  permitting  use  of  the 
same  equipment  In  both  subsystems,  fostly  errors  In  structure  can  be  circumvented  by  be.ng 
alert  to  potential  trouble  spots  In  the  system.  Appropriate  sensors  can  be  built  into  the 
system  to  detect  weak  spots. 


Training  Rate 


A  properly-paced  and  -sequenced  syllabus  of  Instruction  Is  absolutely  essential  for 
efficient  pilot  training.  The  raic  of  training  Is  strongly  Influenced  !.y  the  length  of 
each  learning  session  and  by  the  number  of  different  sessions  a  student  can  assimilate  In 
a  typical  training  day.  This  Is  an  extremely  complex  relationship  because  of  the  large 
number  of  varlnblos  Involved.  Motivation,  motor  abilities,  Induced  fotlque,  task  com¬ 
plexity,  and  roqulrcd  performance  levels  are  only  a  few  of  the  (actors  to  be  considered 
In  setting  a  pace  for  training. 

In  hi  lot  Training,  tnvnrcil  factors,  other  than  the  perfunctory  performance  of  the  re¬ 
quired  learning  task,  must  be  considered.  These  factors  Include  skill  retention,  a  reuson- 
ch.lf  concern  that  the  student  will  hove  some  uvelloblc  capar I ty  to  cope  with  the  unexpected, 
ami  |he  ability  to  spread  his  attention  over  the  bruador  0. poets  o<  the  task, 

Tin-  development  of  coping  flblll’y,  or  capacity  for  attention  shoring,  Is  shown  I n 
r  I, |  n .  li.w  teamin',  cur  vt  s’i'-'v"'  ujtl,  M  lx  typical,  xl.ny.liw.  u  rapid  nrcelqrat  Ion  and 
then  slowly  peaking  out  at  some  per formonec  lovnl.  The,  Jcgree-of  awareness  curve  is  shown 
as  decrssslng  at  a  fairly  constant  mi*  over  •  period  of  time. 

fur  example,  when  the  student  pilot  first  begins  .nstructlor  In  turning  the  aircraft, 
he  very  do)  Ibortlaly  flnd  conscientiously  thinks  of  moving  the,  stick  I  r.  the  direction  of  the 
des  I  rod  turn,  arid  applying  rudder  arid  back  pressure  until  the  desired  effect  Is  achieved. 

Thu  act  requires  his  total  attention.  As  l>i»  p.iotlng  '.kill  develops,  the  degree  of  con¬ 
scious  awareness  concerning  thy  specif  C  actions  required  to  turn  tin  elrciaft  decreases. 
Additional  th'o  a  rid  pricllce  roley  inc  process  to  an  almost  subcdsclous  lovol,  thereby 
pert  Itt'ug  him  to  divide  Ills  attention  and  »t">re  It  with  other  demands.  This  process  Is  a 
f urn  t  i i.n  .,*  i  utli  l  I've  and  prsitlcu. 

II. »  current  lll'T  t  remit  g  rain  was  estan'lshod  during  a  per  iod  whan  tho  alrr,rart  v/as 
about  lb#  only  available  tralniro  medium.  'n  the  rnurc  recent  post  (  l?6f/- 1  y  7 1 )  ,  the  ground 
training  systa"  was  vsstly  lmt>rovtd  through  tne  application  of  I  ns  t  rue  t  loria  I  •  sys  ton.s  con¬ 
ceits  In  t>i*  classroom  anJ  th*  planned  Implementation  of  mu  1 1 Imed I  a  learning  centers. 
Tqurt.fc,re,  the  noar.t  err  becoming  available  v/hlch  can  utilize  ground  training  to  h*»t;f 
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training  time  .ground  8  inflight 


prepare  the  student  to  realize 
the  full  potential  of  his 
aircraft  flying  time.  This 
Improved  readiness  for  train¬ 
ing  can  contribute  to  higher 
training  quality  If  sufficient 
lapsed  1 1 me -be tween -a I rc raft 
sorties  Is  provided  for  student 
preparation.  The  current 
training  rate  Is  shown  Ir. 

Table  XIV  and  two  other  UPT 
courses  are  shown  for  compari¬ 
son.  The  average  dally 
cockpit-hour  progression  rate 
Is  tire  number  of  cockpit  hour; 
that  are  required  per  training 
day  (aircraft  and  flight  In¬ 
strument  trainers) . 


Figure  10. 


Development  of  Attention  Sharing  Ability 
within  a  Learning  Experience 


TABLE  XIV 

COMPARISON  OF  CURRENT  SYLLABI 


The  efficient  capability 
for  launching  training  sorties 
and  the  historic  tendency  to 
measure  student  prof!clnncy 
and  progress  by  the  number  of 
flying  hours  has  driven  the 
student  training  rates  *o 
current  levels. 

The  training  rate  of 
current  and  past  UPT  programs 
was,  therefore,  derived  pri¬ 
marily  from  operational  factors 
rnther  then  learning  consider¬ 
ations.  The  method  for 
developing  the  training  rate 
for  Future  UPT  must  consider 
the  learning  process  and  the 
actual  time  required  by  the 
average  student  to  accomplish 

»y I lahus-d I rected  training  objectives.  Tfe  methodology  adopted  to  determine  the  best 
training  rate  for  Future  UPT  was  as  follow;.: 


Sy 1 labus 

Fly Inq 
Hour* 

Course 
Length 
(weeks  1 

Oal  ly 

Progression  Rate 
(cockpit  hours) 

P-V4A-A,  April  70 

240 

50 

1.36 

P-V4A-A,  April  71 

208 

48 

1.37  (current) 

P-VLA-A,  (Special) 

188 

48 

1.36 

•  Curriculum  hours  devoted  to  training  sessions  In  each  training  media 
(aircraft,  flight  simulator,  cockpit  procedures  trainer,  classroom, 
etc.)  were  determlneo  for  max'mum  learning.  This  analysis  considered 
fatigue,  stress,  attention  span,  safety,  tack  complexify,  end  opera¬ 
tional  footers  ossoclated  with  each  media. 

a  In  addition  to  the  curricular  lime  devoted  to  each  t, lining  session, 
associated  noncurrlculer  time  for  student  preparation,  brle'lng, 
debriefing,  transit,  etc.  were  derived. 

a  This  process  will  produce  the  total  c)<  k  hours  (c.rrlculer  and 
noncuT Iculer)  required  for  the  average  student  to  accomplish  all 
syllabus  training.  These  total  hours  can  then  be  translated  Into 
training  days  end  total  course  length. 

Tl.f.  fn'lnwlnn  rcirr|rii|»r  hO'jr*  »"d  their  ICICCiOtC  t  r.Or.Cur  r  I  wu ;  a  I  liuurs  were  applied 
to  each  a  I lornat I vc  UPT  syllabus  to  determine  course  length. 
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Trolnlno  Peflod 

Noncurricular 

Hours 

• . 

Al rcraft 

Approximately  1.3  hours 

ll.O 

b. 

Simulator 

1.0  to  1-5  hours 

3.5 

c . 

CPT 

i 

1.0 

d. 

Academic 

1  .0 

1.0 

c. 

■  —II 

Mill tary 

1  .0 

1  .0 

Tr. ^  total  number  of 
training  oa»*  required  for  each 
alternative  syllabus  Is  calcu¬ 
lated  by  summing  total  curric¬ 
ula  r  and  noncurricular  hours, 
then  dividing  by  eight  which 
represents  the  average  student 
duty  day.  For  example: 


curricular  hours  ♦  noncurricular  hours 
8  hours  per  day 


total  training  days . 


The  above  method  applied  to  the  current  208-hour  UPT  program  produces  the  following 
resul ts  : 


72S  curricular  hours  +  I2M  non.-urrlcular  hours 
8  hours  per  day 


2^6  training  days. 


Direct  comparisons  between  today’s  UPT  program  and  Future  UPT  can  be  misleading  due  to 
the  luck  of  flight  simulation  and  inul  t  Ir.ied  la  learning  Centers  In  today's  program,  However, 
this  formula,  applied  to  thr.  current  UPT  program,  would  extend  the  current  program  from 
1(8  tJ  j2  weeks. 

I*i  summary,  Future  UPT  scheduling  should  allot:  for  learnlny  factors  ns  well  as  opera¬ 
tional  factors  In  arris  Ing  at  a  training  rote.  The  resulting  Increase  in  course  length 
will  Improve  student  quality  by  allowing  the  student  to  be  better  prepared  for  the  training 
he  receives. 


5tudent  Evaluation 


The  assessment  of  pilot  performance  In  a  training  environment  Is  a  difficult  under¬ 
taking.  flying  Involves  a  large  complex  of  procedural,  Judgmental,  and  perceptua I -motor 
activities  which  complicate  performance  data  recording  and  Interpretdt Ions ,  In  a  complex 
system,  such  as  the  modern  aircraft,  the  greater  the  number  of  Interacting  elements  of  the 
system,  the  lesser  are  the  chances  of  deriving  easily  Interpretable  and  meaningful  perfor¬ 
mance  measurements.  The  persistent  problems  relate  to  basic  Important  questions:  What 
to  measure?  When  measure?  What  criterion  to  use?  The  traditional  methods  of  flight 

performance  eval'ation  have  relied  rather  exclusively  on  subjective  ratings  for  Individual 
maneuvers.  Essentially,  these  methods  depend  on  the  judgments  of  experienced  pilots  ob¬ 
serving  stud'.nt  performance.  This  subjective  type  evaluation  Is  the  perforniance  measure¬ 
ment  technique  used  In  pilot  training  programs  today. 

although  this  sy* tern  Is  a  workable  one,  It  has  many  shor tcoml ngs  that  are  Inconsistent 
with  th*  major  training  goals  Identified  for  Future  Undergraduate  Pilot  Training.  Such 
concepts  os  Individualized  training  and  proficiency  advancement  cannot  be  fully  Implemented 
without  an  Improved  performance  measurement  system.  It  was  determined  after  a  thorough 
review  of  ul!  i^a'u'n  data  tiiai  an  overall  comm  i  rmen  t  to  fully  automated  perfornance 


measurement  should  be  made.  A  performance  measurer:  :nt  sysren  based  primarily  on  subjective 
evaluation  by  a  human  observer  cannot  provide  the  validity  and  reliability  necessary  in  a 
sys temi t i zed  training  program. 


having  made  this  cornitment,  it  is  necessary  to  qualify  certain  aspects  of  It.  First, 
tli c  human  observer  will  still  be  part  of  the  evaluation  process  and  will  be  required  to 
make  those  judgments  that  do  not  lend  thenselvcs  to  automated  measurement.  Second,  the 
automated  system  will  be  an  evolutionary  development  that  will  be  the  product  of  ongoing 
and  projected  research.  From  these  general  statements,  therefore,  the  development  pattern 
for  realizing  the  goal  of  automated  performance  measurement  emerges. 

Certain  near  tc-m  measures  should  be  taken  to  improve  the  present  subjective  evalua¬ 
tions  system;  these  measures  arc: 

•  Cxpand  the  present  ,:uur  level  grading  to  a  seven  level  sca'e  to 
improve  the  sensitivity  of  the  measurement  systen. 

•  Add  to  the  present  grading  system  a  requirement  for  recording  the 
number  of  trials  a  student  performs  to  reach  the  required  skill 
level  for  the  various  training  maneuvers.  This  will  provide  addi¬ 
tional  sensitivity  for  the  measurement  system  and  will  be  an  aid  to 
structuring  a  program  for  proficiency  advancement. 

«*  Provide  aids  to  the  observer  to  assist  in  the  recording  of  perfor¬ 
mance.  Audio  recorders  should  be  provided  for  all  training  air¬ 
craft,  and  the  current  research  on  the  Audio-Video  Recording 
System  should  be  continued. 

«  Provide  niore  detailed  performance  criteria  definition  and  an 
abbreviated  checklist  for  observer  evaluation  use. 

All  of  the  above  measures  will  provide  an  Increased  level  of  reliability  and  sensitivity 
in  the  current  performance  meosurcr.cn t  system,  and  arc  compatible  with  the  direction  of 
development  that  measurement  methodology  Is  expected  to  take.  However,  all  of  these  Im¬ 
provements  still  will  be  applied  In  a  measurement  system  based  pi':narily  0n  subjective  human 
evaluation. 

The  major  shift  to  objective,  automated  performance  measurement  is  expected  to  be 
achieved  with  the  introduction  of  the  simulator.  The  research  projects  presently  planned 
by  the  Human  Resources  Laboratory  should  provide  the  necessary  validation  of  the  criterion 
performance  for  each  of  the  training  maneuvers.  In  addition.  It  will  be  necessary  for 
flying  training  personnel  to  devote  considerable  effort  in  support  of  these  research  pro¬ 
jects  In  order  to  Identify  all  training  tasks  In  behavioral  terms  and  to  specify  the 
various  tolerance  levels  of  performance. 

The  Initial  application  of  objective  performance  measurement  using  the  simulators  will 
provide  the  necessary  experience  for  decisions  on  further  research  ano  validation  --  always 
moving  toward  t lie  goal  of  automated  performance  for  all  phases  of  flying  training. 


Student  Management 


The  de> I  re  for  an  effective  management  system  that  recognizes  Individual  student 
ability  Is  universal,  The  civilian  educational  community  has  token  many  steps  In  recent 
years  to  establish  programs  that  recognize  Individual  student  abilities  and  allow  students 
to  progress  at  their  own  pace.  Some  of  these  methods  are  possible  only  because  ©f  technology 
application  In  the  form  of  computer?  »  !  * !  »TrC u  !u  devices.  The  military  educotors/ 


trainer*  hava  pioneered  development  of  many  of  these  devices  for  Improving  training, 
however,  the  methodology  of  application  In  the  military  Is  usually  one  of  Improving  overall 
training  efficiency  and  not  one  of  Individualizing  training.  With  the  training  devices 
env.sloned  for  Future  UPT,  a  completely  Individualized  training  approach  should  b.?.  con¬ 
sidered  the  ultimate  goal.  However,  because  certain  problems  In  this  approach  have  yet  to 
be  resolved,  Immediate  application  of  complete  Individualized  tra  nlng  Is  not  possible. 

An  alternative  approach  —  homogeneous  ability  grouping  and  variable  training  rate  — 
was  Identified  for  Immediate  application.  It  provides  an  importiint  first  step  toward 
completely  Individualized  training. 

The  approach  used  to  apply  homogeneous  grouping  and  varlcbls  training  rate  will  be  to 
plan  the  average  and  manage  the  extremes.  Figure  II  shows  the  cjrve  of  normal  distribution 
with  the  breakdown  of  percentages  that  will  be  used  as  planning  factors.  This  curve  Is 

used  as  a  start'rj  point  because  behavioral 
scientists  belluve  that  many  of  the  traits 
studied  by  educitors,  such  as  Intellectual 
ability,  are  distributed  among  people  In 
an  approximately  normal  fashion. 

Students  v.'il  be  grouped  according  to 
ability  levels  derived  from  the  screening 
and  selection  process.  Initially  all 
groups  will  bi.  trained  at  approximately 
the  same  rate,  and  necessary  adjustments  In 
the  groupings  made  to  account  for  Improper 
placements . 

After  this  period,  the  above  average  group  would  be  Inc 'cased  In  rate  of  activity,  and 
the  slower  group  decreased  In  rate  of  activity,  The  averag.'  grouping  would  n^lulaio  the 
training  rate  schedule  established  Initially.  Identifying  «  nd  planning  for  these  groupings 
allow  for  Improved  management  for  the  slower  students  and  I  icrease  their  chances  for  com¬ 
pleting  the  program.  Above  average  students  will  benefit  from  the  Increase  In  training 
continuity  achieved  by  matching  the  rate  of  tracing  w I th  their  recognized  ability. 

Naturally,  using  the  normal  curve  as  a  planning  factor  does  assume  approximately  a 
normal  distribution  of  students,  This  will  be  true  over  tn  appreciable  number  of  student 
entries.  However,  Jr  can  be  expected  that  some  group  d  I  S'  r  I  but  Ions  wi  I  I  not  fit  the  normal 
curve,  and.  therefore,  the  planning  must  account  for  thes !  perturbations. 

The  system  can  tolerate  tipprec  I  ab  le  variations  In  tic  number  of  students  In  the  three 
groups.  However,  large  variations  are  not  anticipated  because  the  Improved  student  Selec¬ 
tion  process  should  be  able  to  provide  each  UI’T  base  wltn  an  enu  l  table  distribution  c 
ability  levels  In  students. 

The  combination  of  homogenoous  grouping  „nd  varla1 lo  training  rato  provides  the  best 
alternative  for  achieving  the  concept  of  Individualized  student  training  In  Future  Under¬ 
graduate  Pilot  Training.  The  advantages  of  Increased  notlvat'on  tor  obevo  average  students 
and  Increased  help  for  below  avereye  studonts  arc  meaningful  env  ..in  result  If'  economies 
by  reductions  In  attrition. 


Instructor  Pcrso  met 

Instructor  personnel  deserve  special  consideration  for  two  primary  roosonj:  I)  Instruc 
tors  have  a  direct  Impoc.t  on  training  quality,  am!  2)  they  can  Influence  tho  career  In- 

1_nnt  lijrit  of  thclf  ;;ff!cO,'  ivujunis. 


Figure  II.  Student  Ability  Distribution 
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txistlng  concepts  regarding  the  role  of  the  Instructor  evolved  at  a  time  when  training 
technology  at  the  Instructor's  disposal  consisted  of  little  more  thar.  a  blackboard,  chalk, 

<t  •  j  an  eraser.  In  subsequent  decades  great  strides  were  made  In  the  application  of  learning 
•'icory,  educational  mtthods,  and  Instructional  technology.  While  many  changes  have  taken 
ruce  in  education,  compara 1 1 vel y  few  have  taken  place  with  regard  to  the  function  of  the 
t light  instructor.  The  changes  which  have  occurred  are  mostly  In  the  Instructor's  style 
and  not  In  his  role  or  basic  approach  to  training,  lie  Is  still  conceived  of  as  a  conveyor 
of  inform,-, tlon  rather  than  a  person  whose  responsibility  It  is  to  ensure  that  Instruction 
takes  plvCt  through  available  training  media. 

Instructors  In  today's  UPT  program  are  Air  Forre  pilots  who  are  .rained  in  Instruc¬ 
tional  techniques  to  use  the  training  aircraft  as  the  primary  Instrument  of  instruction. 

The  future  UPT  training  environment  will  be  significantly  different  than  that  of  today. 
A  much  greater  percentage  of  the  total  pilot  training  process  wl 1 1  be  conducted  on  the 
ground  In  the  classroom,  learning  centers,  cockpit  procedures  tiainer,  and  flight  simulator. 
In  this  environment,  the  flight  instructor  Is  expected  to  assume  greater  responsibility  for 
the  student's  total  training,  rather  than  specialize  as  he  does  today  in  only  flight 
I n  s  t  r  uc ■ ion. 

The  Future  UPT  instructor  will  not  be  considered  as  an  Isolated  entity.  Rather,  his 
function  wi 1  I  be  viewed  in  terms  of  the  comprehensive  training  system. 

The  Future  UPT  flight  instructor  wi I  I  have  available  the  total  resources  of  the  train¬ 
ing  facilities  in  order  to  help  his  students  achieve  the  training  requirements.  Typically, 

1 1 io  IP  training  mondvei  would  provide  a  succession  of  training  experiences  fer  his  students 
•/]  1 1  en  v/i  I  I  culminate  In  the  validation  of  the  students'  Skills  and  knowledge  in  the  flight 
envi runnent .  The  flight  instructor  as  a  training  manager  would  be  required  to  possess 
more  advanced  instructional  technology  knowledge  than  Is  now  typically  found  In  the  IP 
corps  and,  thus,  would  necessitate  Increased  Instructor  training.  Introducing  the  training 
manager  concept  could  significantly  Increase  the  continuity  In  the  learning  experience  for 
the  students.  Tiiu  manager  will  know  wiiere  his  students  stand  with  respect  tc  the  mastery 
of  che  skills  and  kn<>wlcdge  required  to  satisfy  all  of  the  training  requirements.  With  the 
assistance  of  computer  managed  Instruction,  he  will  be  In  a  better  position  than  ever  before 
to  provide  the  exact,  meaningful  learning  experiences  which  will  lead  the  student  to  new 
knowledge  or  correct  existing  deficiencies. 

This  Increase  In  the  role  of  the  instructor  required  an  examination  of  the  ratio  of 
Instructors  to  students  required  for  conducting  UPT  training. 

The  authorized  s tuden t/ I  us t rue  tor  ratio  of  today's  UPT  program  Is  approxima te ly  2:1. 
However,  this  Is  an  author  I za 1 1  on  which  has  not  keen  full/  manned  In  recent  years.  The 
real-world  situation  In  current  UPT  Is  a  ratio  of  about  three  students  per  Instructor 
Pilot. 

experience  to  date  Indicates  a  need  for  additional  IP  resources  due  to  the  more  thor¬ 
ough  ground  training  program  wl th  Its  demands  on  the  Instructor  Pilot's  time.  It  is  antic¬ 
ipated  that  Future  UPT  will  require  a  reel-world  student/IP  ratio  of  2:1  to  bo  fully 
effective.  The  Increased  responsibility  associated  with  the  training  manager  concept,  In¬ 
structing  flight-simulator  lessons,  end  flying  oil  dual  sor^es  provide  Justification  for 
fKjrc  odequote  IP  manning  lr  future  years. 

Final  I y ,  It  woj  determined  that  the  Future  UPT  Instructor  corps  should  continue  to  be 
i-adn  entirely  of  ratod  Air  Forco  officers.  It  would  also  be  desirable  that  they  be  volun¬ 
teers  for  Instructor  duty  and  rocelvu  the  benefits  of  a  stabilized  tour  of  approximately 
three  years.  It  Is  also  desirable  that  personnel  programs  be  established  to  enrich  the 
future  UPT  Instructor  corps  with  an  experience  mix  proportional  to  thu  force  structure.  A 
program  designed  to  rotate  selected  pilots  from  all  the  nojor  commands  through  a  tour  as 
flight  Instructors  wl 1 1  provide  meaningful  Impact  on  student  assignment  goals  and  career 
I  ntcnl  I  Of*. . 


Dynamic  Observer 


Pynamlc  observation  Is  the  Active  Involvement  of  a  second»r/  trainee  In  a  given 
training  situation.  Although  dynamic  observation  is  usually  thought  of  In  terms  of  an 
airborne  envl  rorment ,  It  can  be  ap.nl  led  to  any  training  situation  --  on  the  ground  or  'n 
the  air.  This  distinction  is  very  Important  when  the  Dynamic  Observer  concep'  Is  considered 
for  application  In  Future  UPT  because  many  of  the  advantages  claimed  for  It  could  be 
achieved  In  a  ground  training  en/lronment. 

Although  little,  If  any,  statistical  evidence  car,  be  found  to  support  a  positive  posi¬ 
tion  In  favor  of  dynamic  observer,  subjective  and  anecdotal  data  do  suggest  that  the 
dynamic  observer  concept  offers  training  potential.  It  must  again  be  remembered  that  with 
the  exception  of  airline  transition  training,  ell  dynamic  observer  evaluations  have  been 
carried  out  In  the  absence  of  sophisticated  ground- tra I nl ng  hardware  and  software. 

Dased  on  the  assumption  that  the  dynamic  observer  concept  Is  potentially  useful  in 
Future  Undergraduate  Pilot  Training,  possible  areas  of  application  were  considered.  Since 
it  has  been  snown  that  dynamic  observer  principles  can  be  applied  to  many  learning  situation:, 
the  application  of  dynamic  observer  to  both  alrDorne  and  ground  training  activities  would 
appear  feasible  in  Futu-e  Undergraduate  Pilot  Training,  especially  in  light  of  the  future 
training  environment.  Therefore,  three  specific  applications  of  dynamic  observer  were 
examined:  ,)  the  first  application  of  dynamic  observer  was  that  mode  most  commonly  dis¬ 

cussed  --  the  aircraft  with  a  third  scat  designed  for  dynamic  observation;  2)  a  second 
application  was  that  dynamic  observer  situation  which  is  sometimes  referred  to  as  the  "teair- 
fllght,"  (students  flying  with  students);  and  3)  the  third  application  of  dynamic  observer 
was  in  the  ground  training  situation. 

It  was  determined  that  at  the  present  time  dynamic  observer  advantages  could  not  be 
quantified  to  the  degree  necessary  to  Justify  the  added  expense  of  a  three-place  training 
aircraft  over  a  two-place  one.  however,  where  dynamic  observer  could  be  employed  at  no 
penalty  in  aircraft  design  and  operation,  It  should  be  used  (in  the  specialized  Tanker, 
Transport,  Comber  phase). 

The  application  of  team-fliglH  dynamic  observation  appears  quite  desirable,  and  provides 
many  training  advantages.  Relative  to  former  USAF  use  of  the  team  flight  approach,  where 
students  of  the  sane  skill  level  rode  together,  a  worthy  innovation  will  pair  a  novice  ■  •  I th 
an  advanced  student  for  selected  rides. 

Although  tills  approach  It  well  kntiwn  within  the  Air  Force,  It  attains  new  stature  when 
considered  within  the  rationale  of  dynamic  observation.  The  radar  control  environment  of 
Undergraduate  Pilot  Training  airspace  provides  a  tool  for  reducing  much  of  the  flying  safety 
hazard  often  associated  with  the  team  flight  concept.  This  positive  control  of  training 
aircraft  wi  1 1  be  further  refined  In  Future  Undergraduate  Pilot  Training. 

Finally,  the  application  of  flight  simulation  In  Future  UPT  offers  the  possibility  of 
achieving  many  dynamic  observer  advantages,  Simulator  cockpits  designed  with  two  seats  can 
utilize  a  dynamic  observer  on  solo  type  lessons  while  the  IP  Is  at  the  Instructor  console 
ratner  than  in  the  cockpit  with  the  student.  This  would  be  much  the  same  a,  team  flights 
In  the  al  rcraft . 

The  optimum  advantage  of  dynamic  observer  concept,  appears  to  be  Its  use  during  *he 
early  phase  of  any  new  learning  situation.  Speaking  in  terms  of  "newness ,"  the  totally 
naive  student  \  robably  lias  the  most  to  .earn.  As  his  training  proceeds,  dynamic  oh- or  /a  l  ion 
will  realize  less  effectiveness,  except  when  encountering  new  tasks.  Again,  careful  trade¬ 
off  between  ground  and  air  practice  must  be  made  relative  to  actual  training  value. 
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TUTUAE  UPT  TRAINING  MEDIA  (APPENDIX  F) 


i 
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Tlv-  >-.«1«ction  of  training  media  for  Futtms  UPT  1$  an  extremely  Important  process. 
However.  It  does  not  have  the  emphasis  In  the  Mission  Analysis  approach  that  It  has  had  In 
previous  flying  training  program  designs. 

In  the  past,  the  training  aircraft  has  been  designed  to  come  as  close  as  possible  t<> 
the  flight  performance  of  the  front  line  aircraft  and  then  after  the  design  was  completed 
the  training  program  wii  developed.  The  mission  analysis  approach  differs  from  this 
traditional  app'orch.  The  primary  difference  stems  from  an  emphasis  on  what  needs  to  be 
trained  --  l.e.,  training  requirements.  A  second  difference  and  an  Important  one  is  that 
the  array  of  devices  aval'able  for  accomplishing  the  training  In  the  future  Is  much 
broader  then  In  the  pest. 

Each  of  the  training  media  selected  for  Future  UPT  will  be  described.  Figure  12 
shows  their  Inter-rela t lonsh I p.  The  significant  feature  of  Figure  12  Is  that  the  media 
are  ranked  according  to  capability  and  economy  of  operation.  The  principle  of  design  in 
the  training  media  application  Is  to  accomplish  the  training  In  the  lowest  cost  device. 


Classroom  and  learning  Center 


The  classroom  and  learning  center  provide  the  primary  training  env  I  ronr.ien  t  for 
acquiring  the  kno/tedge  pre'equls  I  tes  in  the  pilot  training  process.  The  future  training 
:cu  ’f'ents  previously  identified  create  an  academic  course  requirement  much  the  some  as 
uu*-,  r  content.  However,  several  new  training  requirements  have  necessary  subject  matter 
t'  .it  c  lit-'c  an  Increase  In  academic  training.  For  CHCr.-.p  !  e ,  decision  eking,  energy 
mj  cun  ini'  v,  .  •  r  -  to-greund  fundamentals,  radar,  and  air  drop  f  undamenta  I  s  are  all  new 

C  ’  ;qu  if  sf.ti  . 
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In  addition,  flight  maneuver  Instruction  will  be  Inciided  In  the  Future  UPT  academic 
area.  There  will  be  nore  emphasis  on  the  student  learning  flight  techniques  In  a  learning 
center  environment  as  opposed  to  the  current  method  of  the  Instructor  briefing  the  rtudent. 

Current  UPT  employs  standard  academic  buildings  with  ten  classrooms.  The  buildings 
are  well  designed  anb  feature  rear  screen  projection,  variable  control  lighting,  an  1  sound 
proofing.  Classrooms,  as  depicced  In  Figure  13  are  designed  for  30  students  but  are 
capable  of  jccomnodatlng  up  to  kO  students  mn  an  overload  basis-  This  standard  building 
exists  o.  is  programmed  for  all  UPT  bases  In  the  near  future. 


Figure  13.  A  Standard  UPT  Classroom 


:  appears  that  academic  training,  as  Currently  conducted  In  the  classroom,  can  also 
be  I.Jiv.  dualized  through  the  multimedia  learning  center  and  computer  based  Instruction. 

This  -,<111  be  a  developmental  process  which  Is  expected  to  extend  over  a  period  of  years. 

The  logical  approach  to  Implementing  individual  training  would  appear  to  be  a  gradual 
transition  from  group-paced  classroom  training  towards  Individually-paced  learning  center 
Instruction  as  training  technology  makes  such  a  transition  cost  effective.  The  ultimate 
goal  c*  individual  progression  can  be  justified  only  on  a  basis  of  cost  effectiveness. 

Two  multimedia  learning  centers  are  operating  within  UPT  at  this  writing:  1)  Williams 
AFO,  Arizona;  and  2)  Moody  AFf>,  Georgia.  Based  on  the  general  success  of  media  Instruction 
In  flying  training  and  academics,  learning  centers  are  planned  by  ATC  for  all  nine  UPT  buses. 
In  general,  these  centers  will  be  relatively  unsophisticated,  and  will  contain  (during  the 
I972-I97k  period)  sound-slide  and  super-8  mr.  film  seif-study  devices.  With  these  develop¬ 
ments  currently  In  progress,  the  future  of  the  classroom  is  dependent  to  a  great  extent  upon 
the  future  trends  realized  In  multlntedle  and  computer  based  Instruction.  As  Future  UPT 
realizes  a  reel  movement  towards  Individualized  Instruction  through  the  application  of 
advanced  Instructional  technology,  then  the  classroom  as  known  today  will  slowly  cease  to 
exist. 


In  he  transitional  period,  from  19/5  to  1990,  the  classroom  wl I  I  be  In  a  state  of 
evolution.  Learning  centers  presently  are  confined  to  enhancing  fllght-lin"  training.  As 
centers  and  media  become  well  establishes  In  UPT,  It  will  be  natural  t:.  „  _  ,^h  classic  class- 
rron  subjects  by  using  madia  which  are  found  In  the  learning  center.  The  guiding  concept 
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of  a  systems  approach  to  training  will  tend  to  accelerate  the  use  of  this  modular, 
medlazatlon  of  academic  materials  to  get  a  more  effectively  prepared  student  for  any 
specific  airborne  sortie.  This  "readiness*'  approach  to  training  will  result  In  a 
further  reduction  In  the  artificial  separation  catween  academics  and  flight  line.  As  a 
final  goal,  It  Is  envisioned  that  formal  academic  material  will  be  broken  down  Into  one 
or  two  hour  modules  of  Instruction  for  Individual  self  Instruction.  All  core  curricular 
materials  required  for  students  would  be  evelleble  In  the  learning  center.  In  addition 
a  wide  variety  of  remedial  teaching  packages  will  be  available  to  be  scheduled  for  1  nd  I  - 
vlduel  students  on  an  as  needed  bests,  figure  lA  shows  a  typical  learning  center 
arrangement.  The  flnel  consideration  for  the  future  academic  requirement*  concerns  the 
application  of  computers  In  the  Instructional  process. 


Figure  lA.  Typical  Learning  Center  Arrangement 


CMI 


Two  major  aspects  In  computer  based  Instruc¬ 
tion  are  computer  manage  Instruction  (CHI)  and 
computer  elded  Instruction  (CAl).  These  two 
cepebl titles  represent  two  ends  of  thj  computer 
based  Instruction  continuum.  Figure  IS  Illustrates 
the  different  levels  of  capability.  CMI  represents 
a  limited  capability  well  within  the  state  of  the 
art  and  '  s  currently  employed  In  UPT  for  record 
keeping  and  scheduling.  Essentially,  CMI  can 
monitor  and  evaluate  student  responses  (with  pro¬ 
grammed  limits',  fnd  cpply  statistical  treatments 
(prescript  Ion)  to  date  end  printout  results. 

This  printout  may  be  in  ar.y  number  of  forms 
Including  graphs  depicting  student  prcjre.ss.  In 
a  CMI  syttem,  the  student  Is  guided  directly  by 
the  computer,  or  through  an  Instructor,  to  moola 
end  materials  which  are  appropriate  to  nlc  level 
and  rate  of  progression.  Computer  managed  Instruction  can  be  used  to  implement  function: 
such  as :  I)  the  development  of  e  scheduling  system  for  optimally  matching  students  with 
learning  resources,  and  2)  the  development  of  an  appropriate  student  Instructional  - 
record  system. 


Figure  15.  Computer  Based 

Instruct'on  Capabilities 
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Computer  Aided  Instruction  capability  begins  where  CHI  capabilities  end.  The 
simplest  CAI  level  starts  with  •  and  srsstlvc.  At  this  level,  a  fixed  linear 
sequence  of  problems  (no  branching)  Is  presorted.  Knowledge  of  Results  (KOR)  Is  pre- 
sented  as  the  student  responds,  while  student  errors  .Wy  be  corrected  In  a  variety  of 
ways.  No  real-time  decisions  are  made,  howeve-,  for  modifying  the  presentation  of  Instruc¬ 
tional  material  as  a  function  cf  the  student's  response  history.  From  drill  and  practice. 
CAI  will  pfegress  through  the  tutorial  and  problem  solving  phases  and,  finally,  reach  the 
dialog  form  o*  CAI  which  represents  the  ultimate  goal  In  computer  assisted  Instruction. 

It  Is  a  truly  Interactive  form  of  programming  which  allows  the  student  to  converse  with 
the  computer  using  free-form  Input.  This  rote  of  the  cottputer  Is  seen  as  an  uvolutlonary 
one.  By  allowing  LKi  to  develop  along  with  t^e  learning  center,  a  broad  transition 
period  can  be  realized  which  allows  opportunity  for  the  panned  and  systematic  use  of  the 
more  sophisticated  application  of  CAI  In  Future  Undergraduate  Pilot  Training, 

The  major  obstacles  to  success  In  this  approach  will  undoubtedly  be  In  the  soft¬ 
ware  and  management  aspects  of  the  problem.  There  Is  little  question  concerning  the 
availability  cf  hardware  Items,  In  fact,  most  hardware  Items  are  already  available  as 
off-the-shelf  Items  or  are  In  advanced  stages  of  development. 

Determining  techniques  of  use  Is  primarily  a  research  problem  and  must  be 
resolved  by  the  training  research  community.  Application,  when  once  defined  as  cost- 
effective,  Is  a  management  challenge  which  ultimately  determines  the  real  look  of  Future 
Undergraduate  Pilot  Tra’nlng  Learning  Centers  and  Clsssrooms. 


Procedures  Trainers 


Procedure  training  on  the  ground  has  always  been  a  nart  of  aviation  training. 
Initially,  this  type  training  was  acrompl I  shad  In  the  aircraft  wh'le  It  was  not  In  use. 

aircraft  became  more  complex  and  their  ut'llzation  Increased,  this  use  of  the  aircraft 
became  less  ocicptoble  ar.d  finally  lm)  rect  leal .  At  a  result,  ground  devices  were  de¬ 
signed  for  use  in  place  of  the  aircraft.  While  these  devices  -*  frequently  called  pro¬ 
cedure  trainers  --  were  acknowledged  as  ,>ece::»ry  In  the  training  process,  their 
quantitative  training  value  has  never  brer  determined. 

Future  Undergraduate  Pilot  Training  ;.hou1d  employ  a  family  01  •.'aiviure  trainers, 
each  designed  to  accomplish  the  required  level  of  training.  Their  training  value  has 
been  estimated  based  on  procedure  trainer  application  In  currant  UPT  In  the  Air  Force  end 
the  other  services  as  well  as  the  airline  training  program. 

The  procedures  trainers  should  be  applied  In  Future  UPT  as  shown  In  Figures  16  and 
)/.  However,  all  procedural  activity  that  must  be  time  shared  with  flight  activity  will 
be  further  trained  In  the  higher  order  training  devices  (simulators  and  aircraft).  In 
addition,  the  procedures  trainers  will  be  used  to  provide  continuation  training  In 
Ip-.-l-t'u*  patterns  and  thougl>r/motor  sequences  for  thus#  procedures  nut  mutlnely 
encountered  In  normal  flight  r!?*lons. 

The  procedure  trainers  Identified  for  Future  u?T  the  cockpit  irockup  trainer, 
the  cockpit  procedures  trainer  (noncomput Ing) ,  and  the  cockpit  proc.di:'»«  trelner 
(computing).  The  cockpit  moekup  It  a  very  simple  device  designed  to  provide  lnncd,,rtory 
training  In  cockplr  la, put  end  ore-engine  start  procedures.  Tha  cockpit  procedures 
trainer  (noncomputing)  provides  a  cockpit  structure,  ejection  seats>  dunsny  flight  controls 
and  dummy  controls/fwl tches  for  accomplishing  all  normal  and  amerganr.y  procedures.  This 
device  Is  referred  to  as  CPT-I.  CPT-I  will  provide  Initial  training  In  all  normal  pro¬ 
cedural  tasks  from  engine  starting  through  engine  shutdown.  It  would  also  provide  Initial 
t re1  "I no  In  emergency  procedure;. 
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Figure  16.  Training  Hsdle  Progression 
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The  cockpit  procedure*  trainer  (computing) 
provides  ell  the  feature*  of  the  CPT-I  combined 
with  opf retlng  Imtrument*  end  e  smell  computer 
capability  to  provide  th»  Inttrumrmt*  nlth  alr- 
creft  *ytten  logic.  The  role  of  CPT-2  In  r.h* 
training  Athene  l»  to  provide  continued  reedine** 
training  of  eniergency  procedure* .  The  CPT-I 
pi ov I  dad  the  Inltlel  trelnlnc  In  both  normal 
end  emergency  procedurei.  However,  unllku 
normal  procedurei,  the  development#!  reinforce- 
n»nt  of  emergency  procedure  ikllle  In  othjr 
training  device*  cennot  bo  enumed.  Du#  to  the 
contingency  nature  of  thl»  tody  of  procedure*, 
e  ci»;.“  wel ’ -developed  plen  for  review  end 
practice  of  theie  procedure*  It  necemery, 

A  tumr.ery  of  the  trelnlng  for  eech  of  the 
procedure  tdinafi  i»  shuwn  in  figure  l3.  Their 
trelnlng  sequence  I*  designed  to  follow  the 
•  y»tem»  approach  to  trelnlng. 


tech  trelner  li  employed  to  It*  minimum  trelnlng 
cepebll'ty  and  fidelity  de»lgn  I*  specified  to  meet  thn  trelnlng  requirement.  Therefore, 
the  family  of  trainer*  complement  each  other  and  achieve  over*) I  tyitem  efficiency.  It 
should  bn  pointed  cut  that  although  the  CPT-I  could  do  the  Job  of  the  mockup  trainer  end 
CPT-2  CO..IJ  do  the  ,ob  of  CPT-I,  It  would  be  Inefficient  to  apply  the»e  trelner*  In  that 
fejhlon.  In  both  c*’.c«,  the  tr*lner*  would  potto**  unnecvitery  fidelity  for  the  Itwrer 
level  training;  end  cnneceuary  fidelity  l»  equivalent  to  unnecettery  cott. 


Finally,  the  flight  Inttrument  trelner*  currently  u*eo  In  UfT  were  considered  for 
u»e  e*  procedure*  trainer*  In  Future  Undergraduate  Pilot  Trelnlng.  The  operating  end 
*upport  cost*  for  these  trnlner*  <T -4/1 -26)  are  considerably  higher  then  those  prrjecled 
•u.  rhr  new  t'elner*.  In  nddltlon.  many  of  tha  T-6/T-yfc  trainer-.  *«  «>•*!  rKajr  t-SSIffh 
life. 
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MOC  K  U  P  CPT  -  I  CP  T*  ? 


figure  16.  Procedure*  Trelnert  lummery 

The  pr ojacted  InpJementei Ion  dele  for  the  new  feml ly  of  procedure*  trelnert  It 
appro* lm*te ly  the  197c  t  Ime  frame,  concurrent  with  Tt-2  tlmcietof*,  ly  '.Mi  time,  the 
mpjorlty  of  T-Ii»/T*2I»  will  have  retched  their  deelgn  tervlce  life,  end  It  will  nut  be 
economical  to  melnteln  thro  In  operation. 

That#  feet*  tupported  the  conclwtlon  thet  the  ground  trelnert  currently  uted  In 
OPT  here  no  piece  In  the  future  UPT  picture. 


I  JMmuJ  eHtin 


One  Of  the  noil  impoilent  erect  concerned  the  application  of  tlnuletore  In 
l/ndcrgreduete  PI lul  Training.  Many  praredent!  on  tlmuletor  application  In  different  t/pet 
of  pilot  training  program!  htd  been  et'.eollihed  prior  to  the  Mlulon  Analytic,  However, 
there  wet  no  precedent  for  tlmuletor  eppllcetlon  In  eny  undergraduate  pilot  treeing 
program, 


The  Mitt 'on  Analytic  wet  charged  wltt.  the  requirement  to  be  definitive  about  Futu'f 
UPT  1 1  mulct  Ion,  betkelly,  It  wee  necett*',  to  deterr.lne  the  role  of  1 1  mu  let  lor.  In  the 
overall  training  tchame  end  (hen  to  apeclfy  the  elmulalor  detfgn  v  deilgnt  thet  would 
eccompllth  the  ait!gn*d  croMilng  fetbt.  Actually,  th 1 1  apparent  tww'ttep  pr or, etc  It 
petramely  lnt*rr*li;<s 

The  p  ocett  u»eJ  for  deriving  flight  tlmuletor  requirement!  It  ehown  In  figure  IJ, 
f he  crltUei  ttept  In  thlt  derivation  ere  Mode  it  end  V,  It  It  in  thete  emut  thet 
m« ch  simulation  ecr.trcveriy  center*, 


*Ain:.A!MXW. 

There  ere  two  me|or  argumentt  (net  have  turfeted  throughout  thlt  ttudy  end  deterved 
t<>  be  eddretted  at  »f»e  outlet  in  order  to  make  the  finding*  c.eer. 

Th*  'Irit  major  argument  center*  etound  wtiet  •Imvletor  technology  hat  to  offer, 

TMt  lln*  of  argument  It  ueuelly  ettehllthed  by  thnte  Identified  with  |lm;l*lor  retperch, 
The/  content,  with  tone  meaningful  Jut  1 1  f  Icet  Ion,  thet  tlmuletlon  lech.to’ogy  It  propreetlng 
rapidly  end  that  f  w  I '  minion  tlmuletlon  for  UPT  It  hut  u  then  t  tone  awry,  in  order  to 
evel..e*.e  th*  merit  cf  thlt  contention,  th*  Mlttlon  Anelyilt  made  e  rather  ament  I  ve  review 
0 •  el'  *r* ture  01  flight  tlmuletlon,  conewlted  with  me ny  of  tl>*  rtiounlred  authorities 

on  flight  elmuletirn,  and  flew  e  greet  variety  of  flight  tlmulelort,  both  training  end 
advanced  reteeith  linkn.  In  addition  all  rejor  ; ; !u>,  /•»•#, tfinru 

underlay  or  planned  were  reviewed  to  determine  the  level  of  (ethnolngy  applied  end 
am  I  f  ot#d  retul  (t . 
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flgur*  •}.  fr/can  for  Oarlvlng  flight  tlmulator  ftequl  ramanti 

Tin  conclu»lon  drawn  from  thla  affort  l»  ihit  Tull  minion  ilmulallon  In  UM  ibould 
nut  b»  A/Niluyad  uni  1 1  tha  IVlO  tint  ft« rlod,  TO*  major  fatiur  that  datarmlntd  (Ml  tun* 
elution  wan  iOa  I «ct.  of  avldanta  that  full  minion  ilmuluilon  tin  ba  aorrattly  appllad  In 
toe  Of  T  training  anv  I  ronitint ,  In  Addition,  (hart  It  mo  •  lick  of  avIdaneA  on  tl.j  type 
of  ilniylalor  tilt  nil)  ba  naaoao  ’o  tChlava  full  mliolon  training,  TO*  on-jnlng  and 
projaelad  riiaircli  affort*  by  (hi  Air  forta  anti  Indvtiry  ibould  pruvlda  lb*  nacauary 

•  vloinci  for  mur*  «c<c c« lrt'1  darUlont  on  full  million  ylmolaflvn  iround  IJ7MJ&0, 

It  »hou)d  bi  nolad  (hit  tachnoloyltal  projactlon  wit  not  a  rlaclilva  f«clor.  TbAfC 
I*  no  guiKlon  (h*(  tachnologv  can  product  «  full  minion  ilmultlor  bafora  1 9§0  dowavar, 

If  l(  I  pruducad  prior  (0  lycO,  1(1  dtllgn  fttturtl  «n d  training  vtfut  would  b»  ba**d  largu/y 
on  conjactur#. 

Tn*  urnnd  major  aiyim#nt  -anttri  t'oync'  a  conflict  of  Intartil.  it  It  utually 

•  ttabllihid  by  (but*  who  could  b«  litnJMod  ai  tin  oparaton,  Tbay  racounli*  Ilia  putan- 
tlal  dial  limitation  bai  tn  of f*r  tipi'l«<Ty  If  (bay  navt  actually  flown  i  Midim 
training  ilmulator,  Howavti ,  (bay  vlaw  tbw  timulalor  In  a  compatltlva  rola  with  Ilia 
aircraft;  raalliln'i  that  tl<a  only  way  high  fidelity  almulatlon  » an  ba  Juitlflad  In  pilot 
(r.i'nmg  It  by  a  raductlr-n  In  |ba  lav*l  of  cut  f,T  ihj,  Ai  a  ratult,  many  of  (ba  Indict* 
rwnit  raltaU  aoalritr  »»»•:!••'  ?;:  c*n!tr  Z w!.il  !i  ta-mut  do  COi'rarvJ  III  (lit  aircraft  . 

T  ii*  <a  cpnroacb  I*  «■  f  f  *  t  Ignorad.  In  orow«  to  ayaluala  (ba  mar  It*  nf  tba*a 


argts*«ntt,  th*  Hl»»lor,  Analytic  eMmlnad  In  detail  the  training  requl  foments ,  (h*  training 
maneuver*,  and  (ha  training  environment.  Tha  finding*  ravaala*  that  substantial  raductlon* 
In  actual  flying  tin*  can  ha  made  by  jilng  simulation  and  that  tha  pilot  quality  can  bn 
Increased  a*  a  r**ul t . 


Applying  theta  two  conclusion*  to  future  UPT  resulted  In  a  two*ph**a  Implamini* .  .\n 
plan  for  filiation,  A  71-1  low  fldallty  »l«ul*tor  wat  considered  In  support  of  a  ilght- 
propaltar  primary  aircraft.  This  option  wat  dropped  from  contldaratlon,  at  will  ba 
arplalnad  later  In  (ha  report.  Tha  flrtt  phata  canter*  about  tha  TI-2  (»**  figure  20) 

tlmulator  designed  for  accom¬ 
plishing  tha  majority  of 
Instrument  training.  Tha  TI-7 
I*  a  high  fldallty  simulator 
which  Incorporate*  the  following 
design  f*alur<ii 

fldallty  of  llmuletlon 

1U§  fidelity  of  simulation 
will  be  that  which  I*  currertly 
available  In  of f • the- tha I f  digital 
flight  tlmulator*  *uc*<  At  th* 
f  'k  and  7*» 7 .  fartlculcr  at*  - 
(Ion  will  ha  given  tc  a'i*tra  tnar 
the  control  faal  and  raspon*)* 
charactarltt let  accurately  rupta- 
tant  those  of  th#  training  ait  ■ 
craft  In  tha  flight  envelop# 
fang*  normal  I r  anoouMtnrert  in 
Instrument  mpnauvyr* . 

Computet  lor  — -  -  - 

Digital  t'm'puiatloo  wat 
salaried  henense  It  It  mr>r# 
flarlbla  than  *n*lr»p  pr  **< n  hybrid 
crr.ipu tut  ion,  Digit*)  computation 
•  Iso  f.rvvldan  for  *cc»nim«y  In  tnimi 
of  malntananca  ragu  I  ramai  >  . ,  in*  computer  math  modal  prvrldrt  ri(|Or*un  simulation  of  aero- 
dyn*mlc*i  anginal,  and  syttai't,  In  addition,  the  digital  nm-pulat  Ion  provides  Ihp  uapal/lllty 
to  Incurporate,  through  cum|>utar  toflwara,  many  *d<r*ncic  lr>*;ru'.t  lon*l  features, 

AudHory  llmulatlon  — — » 

Cur-uni  irff-th*  * h* I f  auditory  simulation  was  salaried, 

Advanced  In*  t  rue  t  Ion* I  faatura*  -•«— 

Th*  following  provan  advanced  Instructional  feature*  ware  saciad  for  future 
Urdargraduat*  Mlot  Tralnlngi 

a  Automatic  control  of  Initial  condition* 

a  Autocall*  0  •<•*"•*  I  r*  1 1  on 

a  Automat1*  malfunction  tnianlon 

a  Automatic  monitoring  of  p»otaduia»  Iter* 


tlgur#  70,  A  r  • 1  a  •  *  *  '  •<  i  nl  T  ft  -7  flight  llmvlalor 
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•  Automatic  permanent  recording  of  results 

a  Student  feedback 

a  Automatic  performance  comparison, 

notion  System - 

A  a Ix-degrsa-of-f reedom  notion  cystem  li  required  to  provide  the  full  range  of 
postural  cuea  (veatlbular  and  proprioceptive) .  The  motion  platform  will  be  designed  to 
accept  either  T-J7  or  T-38  cockpits  for  near  term  application  and  to  accept  the  cockpits 
of  new  training  aircraft  whan  they  are  Implemented  In  the  Future  UPT  program.  This  design 
concept  and  the  capability  of  the  digital  computer  to  be  reprogrammed  with  flight  equations 
of  different  aircraft  will  enable  the  simulation  motion,  visual,  and  computer  system* 
to  be  used  for  new  as  well  as  current  aircraft.  The  s lx*post-mot Ion-system  was  selected 
fur  the  following  reasons; 

e  Six  post  rotlon  systems  are  off -the-shel f  technology 

with  previous  trelnlng  eppt Icet Ions . 

e  Facilities  requirements  era  held  to  the  minimum  by  use 
of  off-the-shelf  slx-poit  motion  systems  (rather  then 
e  cent!  ever  mot  Ion  system) . 

t,  Three  companl'i  (Link,  heflacione,  Franklin  Institute  of 
Technology)  a<c  known  to  have  experience  In  producing 
six-post  motion  systems. 

V  l*wd  System  *«*— - 

Tn«  y!iv#i  system  wilt  be  a  modal/probe  television  system.  The  television  projec¬ 
tion  system,  fed  by  e  three-dhnens Ions  I  terrain  board,  will  piovlde  adequate  visual  cuts 
for  tiens'tlon  from  IFF  approach  to  VFft  landing,  plus  an  excellent  probability  of  providing 
cent  suitable  for  low-level  flight,  stralght-ln  landing,  takeoff,  and  a  r*ork,  A  scale 
factor  of  approximately  IkOOil  and  physical  dlmemtons  of  JO  feat  x  60  feat  for  the 
terrain  board,  yields  approximately  seven  nautical  miles  by  Ik-nautical  miles  coverage. 

This  visual  system  wee  selected  for  the  following  ration*! 

e  Proven  trelnlng  velwe  In  tekeoff  and  approaches  based  upon 
airline  training  experience 

e  Capability  of  training  from  Instruments  to  visual 
transition  for  v trefght-ln  landing 

e  The  capability  to  us#  the  Image  generation  portion  of 
the  visual  system  In  conjunction  with  more  then  one 
* Imuletor /(though  not  t  Imul  lentous  I'  ) . 

The  tote!  system  Is  of  negligible  technical  risk,  ’he  TI-2  simulator  will  be 
procured  In  complexes  of  tow  ^cckplti  each,  lech  simulator  cockpit  will  have  Image 
display  equipment,  but  two  cockpits  will  t'me  share  unn  terrsln  board.  Thus,  at  any  time 
ent'helf  of  the  cockpits  will  be  on  visual  operation,  while  i'**  other  half  of  the  cockpits 
will  be  on  Instruments • 

The  external  Instructor's  station  will  accomnodat#  two  Instructors,  e»ch  will 
monitor  two  simulators.  An  external  Cathode  Pay  Tuba  will  provide  tha  Instructor  a 
repeat  of  tha  student's  vlsusl  scane. 


II 


Tha  TS-2  flight  simulator  will  be  utilized  for  training  In  flight  characteristics, 
emergency  training,  full  Instrument  training,  VFR  aporoech/landlng  and  takeoff.  The 
visual  system  will  permit  training  In  a  very  critical  area  -*  transition  from  IFR  to  VFR 
flight  and  takeoff  and  larding. 

Tha  transition  fro*  Instrument  flight  conditions  to  visual  flight  conditions 
during  an  Instrument  approach  to  lending  Is  an  Important  capability  to  consider  In  the 
selection  of  tha  visual  systam  for  the  TS-2  flight  simulator.  In  today's  program,  training 
for  this  critical  task  Is  unrealistic  In  the  trainer  aircraft  due  to  hooded  flight  ‘n  the 
beck  seat  of  the  T-38  and  the  high  minimum  altitude  of  practice  approaches  at  UPT  bases. 
Figure  21  shows  average  minimum  altitudes  for  TACAK,  VOR,  IIS,  and  CCA  approaches  at  UPT 
bases,  and  the  typical  actual  minimum  altitudes  for  those  approaches.  This  situation  Is 
due  to  restrictions  Imposed  by  other  phases  of  training  being  conducted  at  UPT  bates. 

This  causes  Instrument  training  In  the  trainer  aircraft  to  be  unrealistic  In  today's 
environment.  In  addition,  the  student  understands  before  an  approach  Is  Initiated  that 
It  will  terminate  In  a  missed  approach.  As  such,  tha  rtudent  can  easily  become  missed' 
approach  oriented.  In  effect,  the  student  establishes  an  Incorrect  "habit  pattern"  by 
seldom  performing  an  approach  In  the  manner  that  It  would  occur  In  normal  operations.  The 
TS>2  flight  simulation  will  rave  the  capability  to  overcome  the  Ineff Iclencles  of  the  air¬ 
craft  for  Instrument  training  by  providing  the  total  Instrument  environment  Including 
epproech,  air  traffic  control,  and  runway  environment,  as  well  es  variable  weather  celling 
end  visibility  conditions. 


Furthermore ,  accomplishing  instrumen 
congestion  end  ope  ret  I one  I  complexity  et  the 
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Figure  21.  Minimum  Alt) tudei  for  Prsctle# 
Approaches 


t  training  In  tha  TS-2  simulator  reduces 
UPT  bases  and  allows  for  Increased  training 
efficiency  In  the  flying  dona  In  the 
contact,  navigation,  and  formation 
— 1  phases.  Mora  details  on  the  applies- 

* t a  I  tlon  of  TS-2  will  be  presented  later 

3  In  the  report. 


The  design  of  the  post-1930 
candidate  full  mission  flight  simulator 
was  based  upon  examination  of  the  pro¬ 
jected  simulator  technology,  on-going 
research  projects  end  the  training 
requirements  for  'future  Undergraduate 
PI  lot  Training. 

Th.-.  design  and  Implamantat Ion  of 
the  TJ-J  was  based  upon  the  following 
assumptions  1 

e  A  wide-angle  visual  display 
system  capable  of  providing 
training  In  the  maximum  .-.umbnr 
of  future  UPT  training  retire¬ 
ments  will  ba  available. 


e  Computer  Image  Csnaratlon  will  prova  successful  In 
providing  tha  visual  Image  generation  necessary  for 
full  mission  training. 


e  Continuing  motion  system  research  and  development  will 

ba  able  to  define  motion  system  requirements  to  support 
fu'l  mission  training, 


The  rifiAl  r.nnt  Inuret  jnn  TS*J  !  !  !  djpC.ld  tC  IC.Ti  Of.  the  results  of  tn»  following 

simulation  research  proJ*c»s:  Advanced  Hmwletor  Undergraduate  Pilot  Training,  f -k  area- 


Flgur*  22.  Art  1st1*  Concept  of  TS*3 


of-lnterest  program,  al^-to-alr  combat 
simulator,  tli*  Army  Synthetic  Flight 
training  simulator  program,  and  develop¬ 
ments  In  Industry.  In  addition,  e  TS-X 
flight  t'molator  with  a  dome  type  visual 
display  system  Is  required  to  evaluate 
and  validate  the  dome  wide-angle  display 
technique.  The  T$-3  simulator  1s 
expected  to  be  similar  to  T$-2  except 
For  the  visual  systems.  Figure  22  1s 
an  artist's  conception  of  TS-3.  The 
design  features  are  projected  es  follows: 

a  (Fidelity  of  Simulation) 

Continued  Improvements  In  the 
area  of  fidelity  of  simulation 
can  be  expected.  The  fidelity 
level  of  simulation  should 
always  ba  that  which  Is  avail¬ 
able  off  the  shelf  during  the 
post -1980  time  period  Research 
efforts  such  as  ASUPT  will  be 
Invast igat Ing  the  relationship 
of  'Idetlty  to  training  and 
should  be  closely  monitored. 

•  (Computation) 

Digital  computation  should  be 
used  for  the  TS-3  flight 
simulator.  Th#  speed  end 
capacity  of  digital  computars 
1s  axpectad  to  Improva  ovar  the 
present  state  of  th«  art  and, 
thus,  should  continue  to  be 
Ideelly  suited  to  the  needs 
of  Future  Undergreduete  Pilot 
Trelr Ing. 


a  (Auditory  Simulation) 

1 980  of f-tha-shal f  auditory  simulation  should  ba  Included  In 
the  TS-3  flight  simulator. 


a  (Advanced  Instruction*!  Features) 

Tna  instructional  faaturai  planned  For  T|-2  should  also  be  Incorpo¬ 
rated  In  t|-3,  in  addition,  resaerch  on  adapilva  training  should 
be  completed  by  1377  and  a  decision  can  ba  mads  with  r*;»rd  to  Its 
application  on  the  TS-3  flight  simulator. 

a  (Motion) 

The  six-degree  of  motion  system  planned  for  TS-2  should  be  adequate 
for  T»-3i  however,  research  In  motion  systems  such  ss  those  enwlelc  nd 
for  AldPT  should  be  monitored.  Research  on  large-ampl I tuda  motion 
systems  should  also  be  conducteu.  The  design  problems  of  g-teats 
(being  Investigated  In  MtUPT)  should  bs  resolved  by  1977. 
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(Visual  system*) 

Developments  In  Computer  Image  Generation  (CIC)  should  ba  closely 
followed  to  determine  Its  suitability  for  application  In  tha  Tl-J, 
This  techrlque  of  Image  generation  offars  tha  flexibility  to 
slnulata  tha  full  UPT  mlsslci.  The  dona  and  mosaicked  CRT  displays 
offer  ne'.nods  of  providing  Increased  fields  of  view  and  Improved 
display  perspective.  Tha  CRT  technique  1s  being  explored  In 
Advanced  Simulation  for  Undergraduate  Pilot  Training.  A  prototype 
TS-X  will  test  tha  done  technique,  loth  of  these  techniques  offer 
the  capability  of  ful I -miss  I  on  visual  simulation. 


Summery 

The  two  simulator  designs  specified  by  tha  Mission  Analysis  Study  represent  a  low 
risk  approach  to  achieving  thn  benefits  of  simulation.  It  will  be  established  later  In 
tha  report  that  the  near-term  application  of  Tl-2  simulation  will  provide  substantial 
training  benafltt  and  achieve  significant  cost  savings.  Furthermore,  the  projected 
benefits  o'  TS-]  full-mission  simulation  provide  reel  Impetus  to  support  the  research 
efforts  notes tery  to  ensure  Ite  forewest  Imp lerentet Ion, 


Future  Trelner  Aircraft 


The  new  trainer  aircraft  were  developed  from  a  series  of  parametric  enclyset  that 
defined  the  general  aircraft  characteristics  In  suf f Iclent.  detal I  so  that  elrcreft  per- 
'ormante  and  con  could  !>•  r««scn»biy  estimated.  Tha  performance  ind  equipment  require¬ 
ments  thus  derived  are  chnwn  In  Tebles  XV  end  XVI.  The  capability  of  the  present  UPT 
trainers,  T-)7  end  1-JB  with  nr  without  modification'.,  to  meet  these  wture  alrcr#fl 
requirements  was  also  datarmliad. 


Pas  I  gn  Ph  1 1  opophy 

Tha  dailgn  philosophy  for  th«  naw  trainer  elrcreft  was  to  minimise  downtime,  turn¬ 
around  time,  support  equipment,  and  operating  cost.  Such  faaturas  as  modular  avionics 
*nd  ground  lava!  access  for  malnlananca  supported  this  philosophy  tr*  wart  Included  In  the 
designs. 


Use  of  various  c&npaslW  materials  was  considered  for  reducing  structural  weight.  Tha 
graatast  potential  for  uea  of  composites  Is  In  the  high  performance  basic  trainer  aircraft. 
It  was  determined  that  weight  saving  structural  composites  are  not  expect*!  to  be  employed 
to  full  engineering  advantage  until  19)0  because  of  the  high  cost  relative  to  elumlnum, 
Consequently,  elumlnum  structures  warq  used  for  tha  airframes  of  naw  flight  trelner 
candidates. 

flepreisntetlve  missions  were  established  for  the  Primary,  basic  fighter,  and  basic 
t ran* port /bombs r  trainer  aircraft  In  order  to  determine  tha  fuel  requirements  for  the 
trainers.  Tha  represantet I va  mission  fuel  a*  owences  war#  than  compared  to  that  required 
for  the  various  trainer  missions  ( Instrument, ,  navigation,  ate.)  to  ensure  Its  edsquscy. 

Ve  reprnssntat I ve  mission*  chosen  foe  the  new  trelner  aircraft  ere  listed  belt**, 


(I 


62 


Re  able  to  ooerate  at  50°-feet  above  q  round  level  3t  200-250  knots. 

The  t  r._ff*snor  t  Abcvoer  roll  rates  should  be  corr»ersurate  with  laroe  ©oerational 
t rar»sr-©rt/bcr<6er  aircraft.  Also,  irclude  sufficient  adverse  vax  to  reouire 


FUTURE  TRAINER  AIRCRAFT  --  EQUIPMENT  REQUIREMEN1 


Zero/Zer©  Escape  P-ovide  Provide  Conventional 

Svs te»  Bailout  Escape 

Standard  Emergency  Provide  Provide  Provide 


Primary  Turner  A  rcraft: 


Takejff  ■  10  minutes  Idle  4  five  minutes  MIL  power 

Cllns  -  MIL  power  climb  to  15.000  feet 

C  u  se  •  1.5  hours  at  250  knots  TAS  at  15,000  feet 

Landing  ■  15  mlrutas  MIL  power  at  sea  level 

Reserves  •  20  minutes  loiter  at  sea  level 

(five  percent  fuel  tolerance  ellmed  for  mission) 


Basic  Fighter  Trainer  Aircraft: 

Takeoff  ■  10  minutes  Idle  ♦  two  minutes  MIL  power 

Climb  •  MIL  power  climb  to  36,000  feet 

Cruise  ■  two  hours  at  H  •  0.8  at  36,000  feet 

Landing/Reserves  •  20  minutes  loiter  at  sea  level 

(five  percent  fuel  tolerance  allowed  for  mission) 


Basic  Transport/Bomber  Tralr.er  Aircraft: 

Taxi  «  10  minutes  at  Idle 

Takeoff/C  I Imb  •  10  minutes  MIL  power  to  30,000  feet 

Cruise  u  three  hours  at  M  ■  0.55  at  30.000  feet 

Descent  *  10  minutes  at  idle 

Traffic  Patterns  -  15  minutes  MIL  power 

Landing  Reserve  •  20  minutes  lo.'ter  at  sea  level 

(five  percent  fuel  tolerance  allowed  for  miislon) 

Initially  a  large  number  of  conceptual  aircraft  were  Identified  and  matched  against 
t  r > In  I ng  requl regents .  Many  concepts  fall  out  In  this  process  dua  to  overdesign,  high  cost 
or  questionable  feasibility  for  UPT  type  flying.  As  an  example,  all  supersonic  capable  air¬ 
craft  were  rejected  because  training  requirements  did  not  Identify  the  need  for  a  super¬ 
sonic  trainer. 

Particular  attention  was  d»vs:s i  ;•<  ireln %r  aircraft  with  a  third  teat  designed 
specially  for  »  student  to  "dynamically  jbserve."  It  was  found  ?h»»  »*>•  eddcd  cost  of  this 
special  requirement  could  not  be  Justified  based  on  the  possible  benefits  to  be  derived 
by  employing  the  dynamic  observer  concept.  Analysts  was  also  made  of  several  light  pro¬ 
peller  aircraft  for  use  as  primary  trainers.  One  such  aircraft  was  Identified  (desig¬ 
nated  TA-I)  and  Initial  training  arslyels  end  courea  design  were  eccompl lehed.  However, 
this  training  option  was  eliminated  fror.  cons  I  do  r at 'on  In  the  evaluation  proceto.  As  a 
result,  a  pronelltr  aircraft  Is  not  Included  Ir.  any  of  th»  final  «y? opt ! on: .  Finally, 
such  aircraft  design  foaturei  as  variable  stability  and  variable  geometry  ware  examined 
and  found  to  be  unnecessary  In  a  UPT  rr.inar  --  beth  from  the  standpoint  of  cost  and 
training  requirements. 

6<« 


New  Trainer  Aircraft 


Three  new  aircraft  were  Identified  from  this  analysis:  a  primary  jet  trainer 
designated  TA-2,  a  basic  Jet  trainer  designated  TA-3,  and  a  basic  multltnglne  jet  trainer 
designated  TA-4.  Each  of  these  aircraft  are  described  belor.  The  TA-I  designation  was 
used  to  Identify  a  light  propeller  driven  primary  aircraft.  This  candidate  aircraft  will 
not  be  described  because  the  system  employing  It  was  eliminated  as  a  viable  system  option 
The  reasons  for  this  elimination  will  be  presented  later  In  the  report. 


The  TA-2  Is  a  low  wing,  two-place,  side-by-side  primary  trainer  powered  by  twin 
turbofan  engines  and  utilizing  a  single  straight  wing  planform  wh Ich  provides  a  good  low 
speed  flight  characteristic.  A  trailing  edge  slotted  flap  Is  used.  Construction  Is  con¬ 
ventional  aluminum  structure.  A  three-view  drawing  of  this  aircraft  Is  shown  In  Figure  2 3. 

The  engine,  representat I ve  of  a 
derivative  from  the  Garrett  TFE 
23I-PI3  74  turbofan.  Is  a  1000- 
pound  thrust,  two-spool  counter¬ 
rotating  turbofan  with  a  bypass 
ratio  of  2.5.  Other  engine 
characteristics  are:  engine 
thrust  to  we'ght  of  7.0,  com¬ 
pressor  pressure  ratio  of  Hi  to  I , 
turbine  Inlet  temperature  of 
2200*F,  and  specific  fuel  con¬ 
sumption  of  0.54  pound  of  fuel 
per  hour  per  pound  of  thrust.  The 
engine  Is  Approximately  26  Inches 
long  and  13  Inches  'n  diameter. 
Development  of  the  engine  Is 
within  the  state  of  the  art.  A 
comparison  of  performance  charac¬ 
teristics  versus  the  primary  air¬ 
craft  requirements  Is  shown  In 
Table  XVII.  The  performance 
characteristic*  were  dictated  by  the  thru»t  to  weight  (0.1*0)  required  for  single-engine 
rate  of  climb  (hot  day  at  takeoff  conf Igurat Ion)  of  400-feet  per  minute  end  the  sustained 
load  factor  of  ♦ 2.5  gs  at  15,000  feat  altitude.  The  maximum  speed  of  400  knots/m  ■  0.65 
wet  a  fallout  of  the  thrust  per  weight  retie.  The  wing  loading  (40-pounds  per  square 
foot)  was  dictated  by  the  sustained  load  factor.  Facility  and  manpower  requirements  to 
support  this  aircraft  should  be  approximately  the  same  «»  for  the  T -37 • 

The  TA-3  l»  •  two-piece,  ‘.endem  bat  Ic -fighter  trainer  power  by  twin  turbofan  engines, 
utilizing  «  moderately  swept  wing  planfgrm  with  tral I Ing-etigc  single  slotted  flap*,  and  a 
slender  fuselage  with  conventional  tall  surface.  Construction  It  conventional  aluminum 
structure.  A  three-view  Illustration  of  this  aircraft  If  shown  In  Mgure  24. 

The  turbofan  propulsion  system  specified  for  this  design  would  be  the  pacing  Item  ’n 
the  aircraft  development.  A  new  engine  development  program  would  be  required.  The 
engine  charac ter  I s 1 1 cs  are:  4000  pound  thrust,  engine  thrust  to  weight  of  9.0,  bypass 
redo  of  6.5,  compretsor  pressure  ratio  of  18  to  I,  turbine  Inlet  temperature  of  250Q*F, 
end  a  specific  fuel  consumption  of  0.J6  pound  of  fuel  par  hour  per  po«tnd  of  thrust.  The 
angina  It  approximately  ?9  Inches  long  and  17  Inches  In  width.  Component  development 
(fan  end  turbine  Inlet  temperature)  end  development  end  test  of  e  demonstrator  engine  will 
be  necessary  to  ecMeve  this  TF-)9  (C-5A  engine)  technology  In  0  low-thrust  tmall-slza 
turbofan  engine. 

A  companion  of  parformance  characteristics  versus  the  basic  fighter  trainer  aircraft 
requirements  Is  shown  In  Table  XVIII. 


St  AUNG  ♦ 

e  e 

GROSS  WEIGHT.  POUNDS 

4  300 

SPEED,  KNOTS/ MACH 

400/0  es 

APPROACH  SPEED.  KNOTS 

90 

eltawat  COST,  M  $ 

0  319 

MftO/FUOHT  HOUR,  $ 

— 

99 

Figure  23-  Two  “lace  Primary  Trainer  Aircraft 
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Design  Parameter 


Design  Requirements 


Primary  Trainer 


Seating  ^  FWD 

•  • 

•  « 

Takeoff  Ground 

Run,  feet 

<  Moo 

1  .000 

Takeoff  Time,  second 

10-15 

12 

Landing  Ground 

Rol 1 ,  feet 

<  l<.000 

1,500 

Approach  Speed,  knots 

wO 

o 

o 

90 

Rate  of  Climb 
(nominal  mission 

Condi t Ions) ,  fpm 

>  2,000  at 

15,000  feet 

2.A00 

Single  Engine  Rate 
of  Climb  (hot  day 
takeo'f  configuration),  fpm 

i  AOO  at  S , L . 

400 

f:idurance  In 

Cruise  Phase,  (for 
representative  mission), 
hours 

Sufficient  for  Missions 

1.5  hr.  crulso  at  250  knots 
at  15,000  feet 

1.5 

Cruise  Celling  (300  fpm  R/C) 
normal  power,  feet 

25,000 

31 ,000 

Sustained  Load  Pactor,  gs 

>  2.5  at  15,000  feet 

2.5 

Instantaneous  Load 

Factor,  gs 

4.0  at  15,000  fret 

6.0 

l '  fe  Expectancy , 
f  1  1  ght  hours 

15,000 

15,000 

Hand Y fng  Qua  titles 

Highly  sp'n  resistant  C 
exce 1  lent  hendl 1 ng 

Provided 

Max  Speed,  knots/Mach 

Empty  Weight,  pounds 

Usable  Load,  pounds 

Gro»$  Weight,  pounds 

250  knots 

i 

400/0.65 

2,965 

1,335 

43,000 

SEATING  * 

• 

• 

caoss  WEIGHT,  PCUNDS 

6400 

SPEED,  KNOTS/MACM 

600/0  93 

APPROACH  SPEED,  KNOTS 

no 

r lv away  coct.  m$ 

O  792 

m  a  o/eligmt  hour  « 

ISO 

L 

n  j _ JL 


The  performance  characteris¬ 
tics  were  dictated  bv  the 
thrust  to  weight  (O.oO) 
required  for  a  sustained  load 
factor  of  +  k.O  gs  at  15,000 
feet  altitude.  The  Maximum 
speed  of  600  kr.ots/H  ■  0.9k 
was  a  fallout  of  the  thrust* 
to  weight  ratio.  The  wing 
loading  (50  pounds  per  square 
foot)  was  dictated  by  the 
sustained  load  factor  and 
approach  velocity  require¬ 
ments  . 


Figure  2k.  Two  Place  Baste  Fighter  Trainer  Aircraft 
this  aircraft  should  be  slightly  less  than  that  required  f:,i 


The  facilities  and  man- 
r'Wfer  required  to  maintain 
the  T-38. 


The  TA-k  Is  a  trainer  aircraft  with  stde-by-slde  seating  In  front  and  a  fold-down 
seat  located  In  the  cabin  entrance  on  the  centerline  which  will  accommodate  one  Instructor 
pilot  and  two  students  on  a  training  flight.  The  low  wing  has  low  sweep  and  slotted  flans. 
Construction  Is  conventional  aluminum.  A  three-view  Illustration  of  this  aircraft  Is 
shown  In  Figure  25.  Two  turbofan  type  engines,  representat I ve  of  a  derivation  from  the 
Lycoming  ALF-30IB  engine,  are  mounted  on  the  aft  fuselage. 


The  primary  role  of  this  aircraft  wl 1 1  be  as  a  trainer.  Potential  fallout  benefits 
could  be  to  transport  parts  and  maintenance  personnel  to  locations  where  other  UPT  air¬ 
craft  are  out  of  commission  for  maintenance.  Thus,  the  cabin  Is  large  enough  and  has  an 
entrance  door  to  enable  loading  and  transporting  of  future  trainer  aircraft  engines.  The 
cabin  Is  sized  by  the  J-85  for  length  and  weight  and  the  transport/bomber  trainer  engine 
for  maximum  diameter.  In  addition,  provisions  were  made  for  removable  passenger  seats  In 
the  cabin.  The  engine  Is  «>  2900  pound  thrust,  two-spool,  counier-rotat Inq  turuofan  with 
a  bypass  ratio  of  5-6.  Other  engine  characteristics  are;  engine  thrust  to  weight  of  k.fc, 
turbine  Inlet  temperature  o *  1975*F,  and  a  specific  fuel  consumption  of  O.kk  pound  of 
fuel  per  hour  per  pound  of  thrust.  The  engine  Is  approximately  k8  Inches  long  and  29 
Inches  In  diameter.  Development  of  the  engine  Is  within  the  state  of  the  art. 


Figure  25.  basic  Bombe r/Transpor;  Tralnar 


Facility  and  manpower 
requirements  to  sufpert  this 
aircraft  should  be  approxi¬ 
mately  the  s*me  us  for  the 
T-38.  A  comparison  of  the 
Performance  character  1st 'cs 
versus  the  Trensport/Bomber 
aircraft  requirements  I*, 
shown  In  Table  XIX.  The 
performance  characteristics 
were  dictated  by  the  thrust 
to  weight  (u.ki;  required 
for  a  sustained  load  factor 
of  2.5  fit  at  15,000  feat 
altitude.  The  maximum  speed 
of  kkO  knots/M  •  0.75  was  a 
fallout  of  the  thrust-to- 
welght  ratio.  The  wing 
loading  (60  pounds  per  touara 
foot)  was  dictated  by  the 
sustained  load  factor  arid 
approach  velocity  require¬ 
ments  . 


TABLE  XVIII 


BASIC  FIGHTER  TRAINER  AIRCRAFT  PERFORMANCE 


Oeslgn  Parameter 

Oaslgn  Regut rementt 

Basic  Fighter 
Trainer  ^ 

Seating  fVD  ^ 

• 

• 

• 

Takeoff  Ground  Run,  feat 

S  A  ,000 

600 

Tekeoff  Time,  second 

10-15 

10 

Landing  Ground  Roil,  feet 

£  4,OGO 

5 ,600 

Approach  Speed,  knots 

*  10-135 

1  to 

Rate  of  Climb  (nominal 
ml  ft  Ion  conditions),  fpm 

£  6,000  at 

15,000  feet 

e.eoo 

Single  Engine  Rata  of  rilmb 
(hot  day,  takeoff  conf Igurat Ion) 
fpm 

1  1,000  at  S.L. 

2.500 

Endurance  In  Cruise 

Phase  (for  repretentatl ve 
miss  Ion) ,  hours 

2.0  hr.  cruise  at 

0,6  nach  at 

J6.CC0  feet 

2.0 

Cruise  Calling  (Ml  power),  feet 

£  45,000 

48.000 

Suata'red  Load  factoi ,  gs 

2:  4.0  at  15,000  feet. 

4,0 

Instantaneous  Load  Factor,  gt 

i  1.0  el  S.L. . 

C.O  et  15,000  feet 

7.3  at 
15,000  tar t 

Ufa  Expectancy,  flight  hours 

15,000 

15,000 

Handl Ing  Quel  1 1 lei 

Vary  good 

Frovldcd 

Max  Speed,  knot/M*ch 

Fallout  but  high  subaonlc 

600/0,$4 

Empty  Weight,  pounds 

L'lable  Load,  pounds 

Gross  Weight,  pounds 

6.JJ0 

2.070 

8,400 
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Irating  1  rwo 

*  • 

•  * 

• 

• 

T*»*off  f.round  Hon,  fiat 

y  4,000 

i.cro 

T««*off  Tima,  itoondt 

*  to 

12 

lanOIno  (. found  Hol  1  ,  f**( 

4  4,000 

1 ,440 

AfKoat.fi  4r**<) .  fun!* 

5»o  ■  1 10 

1  10 

*ala  of  C 1 1 N, ,  f (in  at  It-. 000  feM 

lJ,  000 

J,  ion 

tlnyl*  fnylna  **)•  <if  Cll»<|i  ((ml 
d»y  lliiiin  oniif  1  ijui  a  1  1  on)  fp. 

400  at  I4.00U  fsnl 

701 

1  iiilKama  In  Crolt*  Ofia** 

J  O  (if,  sruli*  ul 

J.O  ((.full# 

(fo*  1  v*  HmIoii),  Ilf* 

attitude  flu*  fttafyn* 

at  '  4,ooo  faat) 

LfwUa  'all  Iny,  fail 

Jo  ,000 

4.1 , 

titHalnad  l,>,rd  f  atl-if ,  j* 

•  ?,’ 1  at  111, 000  1**1 

17,1 

li  iianianyout  Lead  fai  li.f,  y* 

i 

•4,  J 

!  f  ?  fl'f.L  a  .1  *C  r  f  M  J  (|M  Itvw  f  t 

iC  tniin 

10,0:  1 

Ma'nf  1  1  ny  On*  fills* 

•MyMv  V|»ln  Kat'tfanl  l 

f'*n»Natf 

fi**inifi,i  lp*ad,  yni  u/Hayfi 

l«yali«iif  M#i.y|lny 

"  £  0,41 

44t-o  ,7'* 
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In  rail*  IJi/i.  Il.r  a  v»  i  tu*  1  )B  lit*  ii.ivwlttlt/  t'oul  }  ,00ft  fMny  fwuii  nil  of  t 
til'yn  Ilf*  i,l  l(i,0</'#  llylny  liimn  ll’tl*  tvt'tyt  flying  liuoit  i'*(*  d* l a f ml ntij  I./  an 
a'M.f4*i  If?*  #»»aH*',n  t'ltn  * 1t  ma<U  w*lny  |f.i  "»nol|«i#ii|  Ilf*  l*i>tita'iiy  nodal"  (tu 
04  ll  I  •  t  ulMlt  l«i«i ) 

Tin  f  |  i  t'.if  *  1*  d*|  I  yn  Ilf*  «/  f  11,000  fcinl  14,(1011  flylny  fin  i»,  I  a  Ini),  I  I  **  I  v  . 

...ri  ii/i  >  *  i  *  ■  v  t  u  filin'  in*  f  J/  t'>d  f  )1  ffvyi  J«  Of  f  I- *»  . 


In  view  of  thi  *ubat»nilel  number  of  flying  houra  rv-* ln‘ng  for  both  the  T-J?  And 
T-J8,  thay  era  viable  trainer  aircraft  candidate*  elonp  wlf!.  the  new  conceptual  trainer 
aircraft  noted  above  Tha  ability  of  the  T*)7  and  T*J6  to  meet  tna  Tutor*  Undargreduat* 
Pilot  Training  trainer  al/rreft  requirement*  wa*  eMmlned,  Where  tha  T*>?  or  T-Jl  did  not 
r**t  thata  future  aircraft  raqul remant* ,  pottlhle  modif  lea'  lon»  war*  con*  Idarafl,  The 
T  -  57  three-vl#/  1 1  lw*t  ■  at  Ion  I*  »hocn  I »«  t  lour*  2l. 
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Tha  faailbli'ty  of  modifying 
tha  T*JT  to  hitter  .'•el  tha  future 
aircraft  requirement*  wa*  deter¬ 
mined  by  |ha  T-)7  Project  Office 
at  tha  Ian  Antorlo  Air  Material 
Area,  An*ly*l»  < 'imiJ  that  (he 
two  |.ar  forint#  a.aa  deMt'antle* 
(alnyla  angina  ra*«  of  cll»'l  and 
crulte  anduianca)  could  not  i<* 
Corral  tad  without  a  major  modifi¬ 
cation  firogra'1'.  Tna  magnltuda  of 
than  performance  de? I ’ ! »"c l»*  do 
not  warrant  (ha  coil  of  a  major 
modi  flea)  Ion  and  are  con*l(Wed 
acceptable  l<a»ad  on  tha  aafa'y  of 
operation  achieved  by  th«  T  )/ 

H yura  2 6 .  Two  Mata  Primary  Tralnar  Al rcraf t  ,T ->jf  today,  Thv  avionic*  equipment 

dafUlencIt*  lot  I  uilad  b  i  *  lance 

featuring  f (|olfrf»ant  ,  AIMS,  Initrumant  Landing  lyitaw,  Audlo-Vld#'*  Pecurdlnu  lyatam,  Araa 
navigation  and  Collla'on  Avoidance  <t  waa  determined  that  tha  1-)/  could  eccuumudete 
(h*»a  avlonlti  and  (ha  CO* t  Of  |hla  equipment  wa*  Inclodad  In  tha  overall  ivatam  option 
tests.  Tr. c  (Jill.  A IX'.,  and  AVni  hava  already  oeen  prnyrre-eu  iv  A U  for  tha  T  J7,  Incoi 
poratinn  of  thata  avionic*  equipment*  will  llgnf  leant  ly  Improve  tha  ability  of  |ha  t  *  >7 
aircraft  to  oner  ala  In  (h«  futura  Alrifiat*  tlfOCti"a<  The  I  three-vluw  lllo»(rallon 
I*  ihown  In  figure  V, 
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figure  7  / .  T  v  Mata  !#*!i  flgotar  tralnar  Alrcaft 
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Tha  feasibility  i >f  MOOIfylnc  tt  •  T*)l  *t>  latter  Mae*  tha  future  aircraft  raau*  remanit 
»at  datarmlnad  by  tha  T*)8  lyttan.  A; t Jer  t  Offl„a  ai  ma  Aeionawt  leal  tysta*a  Dli'ls  or, 
fna  anaiy*la  »h/>w*fl  that  th§  two  .erfor* *nca  uafiUenclat  (aonroeeh  snaad  an*  <r>iat 
anduranca)  could  not  ba  corracmd  without  a  «aj o’  Mud*flcaHr/n  (nnoran,  Tit •  Mayminda  of 
tbasr  par  fori>anth  dafldanclaj  to  not  warrant  fK«  tnit  of  a  Major  Modi  f  Icil  loo  and  ara 
cant  I  da rad  attap'abl*  b^tad  on  lha  t<raty  of  oearetlen  acMcae  by  tha  7  )1  today. 

*ha  da  I  on  In  auulpnoni  da  f  Ic  Imm<-  I  «a  ln«  lodad  AIMS,  Audio-d Idao  Ayt/yrdlno  lytta*, 

Araa  Navlortlon,  and  Collision  Avoldenra,  |(  way  delarwlnyd  '.hat  (ha  T*)6  could  atn"' 
Module  (haa*  uvlonlct  aid  (ha  coif  Of  lha  a«f ilnaiar,'  uti  Included  In  lha  ovfoll  nya'am 
or-tlon  rout.  Th»  AIMS  hat  alffc'ly  baen  arogrrawaorf  by  AT f  for  rha  T*Jft,  Inr.orpor# l/on 
of  lhaia  avionic*  aqulpman'.a  Mill  i  «|n  I )  leant  iy  'i.irrfrj  lha  T')f'a  Ability  to  operate  In 
l'i#  foiora  alrtptce  structure. 


)xn/uj 

Tita  raiwlia  of  tha  aircraft  enelys  s  trended  flva  foi'ira  (rawer  aircraft  (ha 
(wo  currant  trainers,  and  (Mtt  na»  tre'nn*,  these  (•alna»  aircraft  ara  emnleysd  In 
di  ffarant  tvH.lnri  lorn  (»•  Mara  ti|  •  a  *<m  future  ill  T  sysla*  options  that  will  k*  das;rlbed 
latar  In  t »<•  r a f*o r I 
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OCVUOMMIMT  AMO  MMhCACNT  Of  ANALYTICAL  TOOL*  (APMCNO.X  0) 


It  wet  critic#!  <o  th#  Ml  tt  loo  Ana  lyt  1 1  effort  (hat  trail  formulated  model*  be 
dadgne*  to  permit  manlpwlatl  m  if  boy  p*r»mat#ri  end  determine  their  overall  tyttem 
affect,  The  total  UMI  tyttarn  I*  an  eatremely  conple*  rnotrln  with  many  dependent 
norlobloi, 

Tno  nodal*  develop*!  for  the  Minion  Analytic  tynthttlied  for  the  flrtt  tin*  thata 
difficult  Intarrolat lonthlpt  of  lh*  UMT  tyttem  alanant*  and  provldad  timely  data  for 
ovaluetlni  (h*  lytlem  opdtMU  that  will  b»  dltcutta*  (Mar  In  the  report, 

It  <>  Important  to  point  nut  I  ho  t  the  mpdalc  tnemtelvat  r*pratent  a  tlgnlflcent 
contribution  to  the  future  management  <>'  Under  greduara  Ml  lot  Training.  They  will  provide 
(hr  dr  Training  lonmondwlfh  en  Increated  capability  >a  antwer  Important  quottlont 
about  the  Impact  of  ehanget  to  the  lift  program.  Cash  of  that*  modal t  will  no w  be  deter Ibed 
In  general  tarmt,  and  the  Important,*  of  »hrlr  product*  onplolncd. 


UHliaiaLi !  fjLiflfcUU.'Liy.  ajM 


The  iQuIpmaDt  Ufa  lepactanry  Modal  ( t L f h >  tret  the  analytical  tool  uted  to  Invot t  l«ata 
the  capability  of  u  given  tlael  of  equipment  (aircraft,  flight  Intlrumonl  tralnart  and 
tlmylaiort.'  to  twpoort  a  variety  of  UM  tyttem  , 

The  ti.tr  applUdilwn  •••  ••penally  critical  In  the  tludy  probate  beiaute  It  ld*nit« 
fled  when  |h*  currant  trainer  aircraft  wuuld  I*  Ittwtf  Idem  to  tupport  the  different 
future  Uf'T  tyttem  irptlvm  under  Cont idarat Ion,  Tn*  mode1  thereby  provided  meaningful 
dedtlvn  data*  for  now  equipment  purthatet, 

M  It  run  Important  that  ilia  term  intiff f It lenr.y  be  dearly  under itrunl  w*nn  *l»craf| 
fleet  Ilf*  It  being  enamlnad.  Inittf f Idancy  It  defined  at  that  <*1*  whan  tha  number  of 
available  aircraft  bacuma  lett  than  tha  nmibaf  required  !>>  tupp,  r  i  nacattery  utage. 

Upon  further  development  of  Intuff  It lency ,  It  It  nhvlout  Hr*  t  many  varlablat  have 
Important  Impact  un  n*  cattary  uteu*  and  that  lh*  data  of  Intuffldency  hy  1 1  e  *  I  f  duet  not 
provide  *n  edequata  deter  I pt (on  of  lh#  fleet  life  enpectenqy 

for  In* ranee,  a  fleet  become*  Intuff Idem  through  aircraft  lott,  which  hat  two 
tnurtat  •*  *lrtr*ft  loti  tiiroug<<  al'rliion  (catat trophic  lott)  end  aircraft  loti  througi, 
ratlrament  (reaching  datign  t#r»lc*  lift),  Tiia  rate  of  Ion  due  to  aircraft  ettrltlon  It 
much  lett  that,  ( ti* t  due  lo  retirement,  few.  If  any,  elrtrafl  (rath  In  *  given  month,  but 
man/  aircraft  could  retch  their  detlgn  tarvlca  life  In  that  limp,  Tfiarafora,  a  »yt|*m 
in  which  the  det*  of  Intoff Iclengy  It  raachad  before  elrcreft  begin  (u  relit*  It  Intuffl' 
dent  by  only  a  tm*ll  number  of  *lrrr*l(  end  acrordlnyly  It  rwt  lamlilve  to  chunget 
Mi  flying  requl 'amentt ,  for  anampl*,  If  q  flett  of  aircraft  hat  a.r  intuff  Iclancy  data 
bated  on  attrition,  It  may  he  pottlbi*  tn  *ll*y)*|e  the  thprtegt  by  t  tmall  Incraat*  In 
ut i I lietlen  rate, 

thmevar,  retirement  rt  more  abrupt  than  attrition  'remote  It  It  a  function  of  lh* 
i.t*  f  original  procuramant,  for  tfilt  r*a«on,  II.*  beginning  of  retirement  It  conddarae 
fn  end  of  i*ot*n|l*l  for  that  fleet  (If  tl>*r*  a<*  cuffldom  ancatt  aircraft,  a  tyttem 
c*»  tint  I  mu*  vl*hly  after  rallrangr.i  hat  begun,  Pvt  genarp'ly  for  only  a  few  montht.) 


7? 


r  w 


from  •  ts  It  eaplenetlon  of  Inf  uf  f  I  c  I  ency  It  can  be  teen  that  merely  pretenting  the 
Intuf f Idency  date  of  e  given  aircraft  fleet  It  only  pert  of  the  etory.  A  better  way  of 
pretenting  the  retultt  It  to  Include  eon*  Indication  of  the  flying  cepeblllty  remaining 
In  the  tyttem  after  the  date  of  Intuff lelency.  There  era,  therefore,  tevarel  placet  of 
Information  that  can  be  pretented  about  each  enelytlt  of  fleet  tlfei 

•  Date  of  Intuff lelency 

a  Ceuta  of  Intuffldency 

•  7* n«  to  ontet  of  retirement 

•  Number  of  aircraft  the  tyitem  It  deficient  Initially  arid  at  the  time 
of  Initial  retirement. 

4 

natural)/,  dlttlnctlont  on  typet  of  Intuffldency  for  ground  training  eoulpment,  tuch  at 
tlmuletort,  ere  not  necetiery  tinea  no  attrition  lott  factor  It  applied.  At  e  retult, 

Intuf f Idency  for  ground  training  equipment  It  hated  on  retirement  only,  from  thlt  Informe* 
Don,  one  may  determine  when  or  If  t  tie  tyttem  will  he  Intuf  fit  lent ,  how  far  the  tytlem 
can  be  eetended  until  retirement  finally  limit  at  the  tyttem,  end  the  magnitude  of  the 
,i>enget  netett (try  to  ent-rnd  the  tyttem  t<>  retirement. 

The  Inpuit  Into  the  tit*  Included  ell  of  the  Important  variable#  thut  Influence 
equipment  fleet  life.  They  ere  pretenlad  here  In  brief  form  to  dtnrmtrete  the  depth  of 
enelytlt  end  etlebllth  credibility  for  the  flndlngti 

lyllebut  — — 

•  (refine  at  many  categorim  of  training  at  deilred,  Input  me  number 
of  tuc>'  catagor <et  ■ 

t  Astlgn  the  appropriate  r. yubor  of  firing  i.but  to  each  cat »«ufr  •*•*  vial* 
ftuw  many  rvntht  that  number  of  flying  hourt  will  be  nendeu.  Input  theta 
flying  h>r  ‘t  arid  munlht  for  eeth  category, 

•  Oaf  In#  level#  of  tlmulellvn  that  ere  to  he  Inyetllgeted  end  i  >e  number 
o'  munlht  that  lev*1  It  to  be  util  lied. 


dude  it  At  t  r  1 1  lot  — 

t  Determine  percentage  of  entering  tlvdenlt  who  ettrlt  In  etc1  phete. 

e  Ueiermlne  how  uny  hourt  In  each  phete  *<r  accumulated  by  tludentt  *<hv 

at  t  >  1 1  In  ih#  phete  . 

Olhet  Inputt  ere  at  ( «/l  luwt  *  — — . — 

•  Number  or  gredwetei  required  In  each  yea'  of  operation 

e  lire  of  Initial  equlpmant  Inventory 

ti  Number  uf  hourt  accrue*  *o  date  un  each  pitta  of  fed.-*  <  1  f  ta 
I  nventory 

e  larylce  1 1 f »  limit  fui  the  equipment 
e  Kyi*  of  equipment  attrition  at  e  f  un^t  Inn  of  utege 

e  Mpalmum  utlliaetini  r#ta  of  (>••  equlptient 


n 


•  Other  (overhead)  mu  of  (hi  equipment 


•  Niwmttr  of  month*  In  which  procurement  occur!  und  (hi  number  of  placa! 
of  equipment  procured  In  oarh  month. 

All  of  th«  Input!  to  thl!  modal  ara  variable  to  !oma  degree  and  It  It  utafwl  to  know 
tha  relative  Impact  of  aach  var labia  on  tha  equipment  Ufa  being  contldarad.  tavaral 
Important  point!  on  tentlvlty  of  required  aircraft  Humbert  wara  d arlvad  for  tha  currant 
tralnar  aircraft) 

a  Tha  varlablai  that  cautw  tha  greeted  change  In  data  of  Intuff Icllncy  era 
graduate  ^'gdyd.lon  and  curriculum  hour  a. 

a  All  varlablat  hava  4  graatar  affact  on  tha  T -3 7  data  of  Iniuf f Ic lancy 
than  on  (ha  T*j8  data  of  Iniuf  fie  lancy .  Tha  rala  of  T -38  aircraft  Ion 
ll  contfdarably  graatar  then  tha  T-JT  rate,  dot  to  graatar  attrition,  io 
an  0'iuil  change  to  th*  two  flaatt  ’rill  ha\i  lain  affact  In  t t-)6  caia. 

•  Aatlfamani  <*  an  Important  fattor  for  tha  T - 3 7  flail  but  It  not  Important 
to  th*  T-jd  flaal . 

T >io  dftallad  finding'  of  t >>«  HIh  ara  pratnnlad  letar  In  th*  report  whan  t>««  alternative 
tyitam  opt  loot  ara  tuamlnad.  Mowavar,  tavaral  Important  gantral  conclutlon*  provide  an 
overall  undemanding  of  (ha  Ilf*  tpan  of  th#  currant  training  equipment  and  rerve  to 
tummerlre  (hit  taction  on  tha  tUh  Thay  art) 

•  The  modeling  approach  at  /later I l»«d  her*  provldat  much  valoabln  Information 
about  in#  *'J*au*cy  of  a  given  Heat  of  equipment  to  tupjort  a  pedicular 
training  raqul r ament , 

a  Coni Idtral Ion  of  the  data  which  the  alur#ft  fleet  oaenmet  Imuffldant 
It  not  of  lltelf  an  adequate  detcrlptlon  of  the  (efficiency  vf  any  tytiam, 
further  cunt Idaral lont  nacattary  are  th#  ceu**  of  Intuff (clarify  (attrition 
or  rallramant),  (he  length  of  time  remaining  to  r#ilram#M,  and  tha 
aircraft  deficiency  al  retirement, 

a  tacauta  the  enact  date  of  Iniuf f iclaniy  It  tantltiva  to  many  factor*,  via 
of  •  tingle  data  It  let*  tatltfactory  |li#n  (lit  uta  of  a  range  of  data*. 

a  Tni  data  I/Iie  on  (ha  Inttromanl  flight  trainer*  ottd  In  U**T  wet  Inadequate 
to  determine  «  firm  dan  of  Intoff  1  c  lancy .  Huv/aver,  (ha  li.ttromanl  flight 
iralna't  thould  bet,  or*  IntuffUlant  In  tha  vie  M.  1 1  y  of  I'/tIO  fo  r  th# 
currant  tyllebu',, 


VJ.  J//&”  fJOili. 

Tti#  Uf*l  tytiam  modal  I*  a  ratourca  requirement!  mndal  and  w  .*  tha  primary  analytical 
tool  vied  during  Hi  Hlitlon  Analytlt  «o  evaluate  altamatlva  tr  thing  »y*  imt .  Tie  model 
wat  dar  I  veil  from  one  of  two  con  J  re',  ted  tytiam  tiudlet  mat  requ'fed  con*  I  ruction  of 
mathematical  mvdert  of  the  UH  tyttam. 

Tha  ganaral  flow!  of  the  tyetem  modal  ara  pratanlad  In  fly  ire  il,  The  tie  major  part* 
of  the  ntudal  •  r •  r 

»)  V'K  k)  U*JL i'tmws.  JUUJ- L1  If. 

7)  ft.*  training  i  ago  1 1  amen  U  Allocation  Mucule  i)  Tna  Iqulpnenl  Utllliatlun  lapel'll  I  ty 

.  Huiltila 

)/  TJa  Tj^t jt.*  ky»i*m  fott  n»Jnie 

C)  The  Pilot  Inventory  Module, 
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OPT  TO  FUllJRf  UPT 


The  Control  Modulo  trenifer*  batlc  Information  concerning  training  concept*  Into 
comput or  itoraga  for  Immediate  or  latar  ute.  Thl»  Information  Include*  *uch  itama  aa 
flylr.j  hour*,  number  of  bataa,  and  tha  aircraft  uaad  In  training. 

The  Allocation  Modula  It  mada  up  of  (mo  tubmodula*  i  The  UPVCCTI  Intarfaca  tub- 
module  and  th*  training  element  allocation  tubmodula.  The  formar  tubmodula  e*emln#»  tha 
overt'l  coat  Impact  of  trenderrlng  a  training  objactlva  from  CCTS  to  llndergraduatr  Pilot 
Training.  Thlt  analytla  It  batad  upoi  tuch  Vector*  at  tha  aircraft  operat.ng  cotta  In 
UPT  and  CClb,  tha  number  of  flying  hour*  raqulrad  to  do  tha  talk  In  UPT  vartua  CCTS,  and 
tha  coat  of  adding  raqulrad  avion  let  to  UPT  aircraft.  Tha  lattar  tubmodula  axamlnaa  tha 
coat  of  performing  training  In  tha  aircraft  or  alternative  typaa  of  almulatora  and  cockpit 
prot*  uret  tralnara.  Training  hourt  ar*  than  allocated  to  **  >e  varlout  equipment  fypaa 
on  tha  batlt  of  co»t  advantage  and  training  capability. 

Tha  Coat  Module  animate*  tha  resource  and  dollar  raqglramantt  of  operating  a 
training  lyttem  over  a  parlod  of  up  to  JO  year*.  Tha  eoitlng  may  Include  fairly  detailed 
Irentlilon  atap*  from  one  »y»tem  to  another.  Th|*  module  will  be  dlncutted  In  more  detail 
In  the  following  avbaactlun*. 

The  Permanent  One  file  conalata,  at  tha  name  Impllet,  of  almoat  all  the  data  that 
are  u»nd  repeatedly  hy  the  UPT  4y»:ei"  Modal.  Thlt  information  Includat  pertomel  con 
faclori,  factor*  dettrlblng  the  malntananca  and  operating  of  equipment,  and  training 
*y»i*i"»  chare' tarltt  U»  Input  via  the  Control  Module.  The  Permanent  data  rile  I*  primarily 
utad  by  t»-e  Co*t  Module  and  tha  training  raqul  rament*  al  location  Module. 

Tha  equipment  Ullll/a'lon  Capability  Modula  „f,*lyiet  the  datlgn  chareclnrlt'.ltt  of 
an  aircraft  along  with  policlat  concerning  It*  upqietlun  to  determine  probable  utilization 
raid*.  Thl*  module  would  b*  run  teparetely  fp  t  propo»ad  aircraft  to  datarmlna  the 
ut  I  Ural  Ion  rata*  that  would  g"  Into  thi.  Permanent  Oata  file. 

Tti#  Pilot  Inventory  Mwdula  primarily  predict*  Tuture  UN  graduate  raqul ramanti . 

of  tm  different  module*  available,  only  the  Colt  Module,  Control  Module,  and 
Permanent  Oata  file  we'e  ultimately  employed.  The  other  nodule*  ware  not  employed 
beceute  their  Information  wet  elthei  not  need ad  for  the  purpoiei  of  tha  an#ly»l»,  or  more 
accurate  Information  (hen  the  modula  could  produce  wa»  obtained  from  other  aourcei. 

However,  (tie  mod'll**  not  utad  for  the  HI**lon  Analytl*  may  be  utafol  for  Alt  future 
planning  ecllvltla*  (llq  ATC  hai  the  cvplata  modal  program) , 


Modal  Validation  ... 

Al(tu>ugti  |tia  advantage*  of  computar  »lmolatlon  and  u*a  of  the  modeling  approach  In 
ttudlat  of  It'll  nature  are  generally  accepted  In  the  Air  force  today,  concern  for  tha 
accuracy  of  IgailflC  mode  1 1  Still  Sf-latt,  A;  sarlw  objective  of  the  UPT  Hltlion  Anflylil 
wai  to  evaluate  the  accuracy  and  validity  of  lie  Url  lyitiin  modal.  The  approach  taken 
for  validation  wet  to  tubjacl  the  modal  to  a  two-fold  review,  flnt,  the  modal  w«i 
reviewed  In  a  lubjactlva  manner  and  then  tailed  objectively  to  datarmlna  tin  proelmliy 
of  deviated  coat  to  the  actual  recorded  a*«pan*»  of  an  eelilfng  *y»tam,  The  tuhjectlve 
ana  I  y*  1 1  wa»  atcompl l»h»d  In  tha  following  menneri 

a  The  eequente  of  cott  eavalopmant  ttapi  wai  reviewed  to  determine  I  <  tt>* 
proper  cauia  an p  affect  rale' or. I pt  w#re  melntelteU. 

a  The  dccumenta’ Ion  of  the  module  wet  alio  ravlawed  to  Identity  tin 
variable*  employed  to  compute  coil*. 

a  The  logic  Incorporated  Into  tbe  verloui  atllmatlng  equal  It  a*  wa* 
evaluated  to  determine  If  they  conformed  to  cott  behavior  pattern* 

Inown  to  ee 1 1 1  . 


n 


r 


ibaard  on  thla  onalyala,  It  waa  concluded  that  tha  model  Included  all  algnfflcent 
variable!  and  wea  accurately  programmed.  Therefore,  It  wea  hypothesized  that  tha  modal 
would  tlmulatc  thu  coating  of  existing  or  hypothetical  UPT  system*,  and  furthermore  tha 
degree  of  accuracy  experienced  In  coating  thu  exlatlng  UPT  ayatem  would  Indicate  the 
accuracy  to  be  expected  In  coating  alternative  UPT  ayatema. 

The  objective  teat  of  thla  hypotheala  was  accomplished  by  coating  tha  FY  1970  UPT 
program  and  comparing  tha  reaulta  to  thoae  compiled  by  Air  Training  Command.  The  UPT 
ayatem  model  Incorporate*  atvere)  coat  Itema  not  Included  In  ATC  accounting  recorda. 

Therefore,  It  wea  neceaaery  to  reconcile  the  ayatem  model  reaulta  with  the  amounting 
date  and  compare  reconciled  reaulta.  Reconciliation  wea  neceaaery  In  the  following  areas: 

e  Replacement  training  of  personnel 

•  Permanent  change  of  atatlon  travel 

a  Oepot  maintenance 

a  Replenishment  spans  I 

a  incurring  edification 
a  Pioductlon  lf  *l  adjustments 

a  economic  price  level  (Inflation). 

After  Incorporating  t;  raconc  1 1 1  at  Ion  iter.<s,  Ihe  actual  coata  ware  compered  with  the  coat 
■  derived  using  the  UPT  ayc^im  mode'.  The  overall  difference  In  operating  coat  wea  0.8 

percent, 

u  luma  internal  pffceUln.i  dlffarancaa  can  be  attributed  In  part  to  accounting 

”  1  neon*  l » I  flic  lea  between  the  ifi  tytlxm*  modal  end  the  ectuel  Ale  record!  .  However,  tome 

of  the  varlenca  can  be  explained  b/  the  fact  that  In  l‘/70  tha  UPT  program  wea  operated 
below  certain  requirement  lavala.  for  example,  than  la  a  common  variance  between 
actual  coat  and  mndel  output  cuat  menlfaatnd  In  the  l  •}?  and  T - J8  flight  training  pheaa 
(tea  Tablet  XX  and  XXI).  Tha  modal  output  coata  nr*  a Ignl f leant ly  hlghar  than  actual 

cotta.  Thla  varlancu  la  axplalned  by  the  fact  that  In  FV  1970,  the  mennlng  level  of  \ 

I  nt  t  rue  tor  pllpta  wea  consldtnbly  no_rmpJ_,  Therefore,  actual  coata  reflect  that  I 

altuitlon.  The  model  outrui  coata  on  the  other  hend  reflect  the  required  Inatructor  ! 

i  mennlng  level  coil,  in  thla  particular  example,  (*>•  axetta  of  tha  node)  output  actually 

auhatant lataa  I ta  va> idl ty. 

TA»U  XX 


UPT  COhiNAATIVt  OF  If.  A*  INC  iOJTJ.  T-J*  FHA.l 
(ACTUAL  COtT  V  COST  HOOtl  OUTPUT  -•  2 4o  HOUR  COHtlPT) 


TABLE  XXI 


DPT  COMPARATIVE  OPEMTtNG  COSTS  T-3®  PHASE 
(ACTUAL  COST  VS  COST  MOOCL  O'JITUT  --  240  HOUR  CONCEPT) 


1  tem 

Accounting 
Reporte , 
5000 

Model 

Output , 

5000 

T-^b  Pheie 

Student  Pay 

5  21,982 

5  20,898 

F '■ Ight  Training 

15,027 

19,989 

Simulator  Training 

1,509 

1,656 

Acedemy/Of  fleer  Training 

3,011 

2,925 

Aircraft  Maintenance 

36,146 

33,840 

Othnr  Equipment  Cold 

9*1 ,057 

88.396 

Overhead,  Tenanrt,  Ml  tee! laneoui 

13,017 

’.929 

Phet*  Total 

♦184,749 

5175,635 

Summery  •  —  — 

In  view  of  r»»  outcome  of  the  comp# r I  ion  with  Actual  colt  dote  It  wet  concluded 
that  the  UPT  iyit<m  model  tlmo'etat  the  cutting  of  the  exlttlng  program  with  reetoneble 
accuracy  and  will  be  «  taUlfeCtory  analytical  tool  for  'he  evaluation  of  alternative 
f  uture  UPT  eye  tent . 


»  I iip  I  i  f  i ed  Co*  t_ngdjul 


The  simplified  (on  Mode'  (ICM)  wee  detlgned  end  developed  for  the  purpote  of 
conducting  tentlllvlly  enelyti  on  (he  key  factor!  tlet  Influence  UPT  roit.  The  UPT 
•  •/item  model  could  not  be  eppl Ivd  effectively  for  thle  purpoee  becaute  It  wee  detlgned 
for  deriving  tre'i 1 1  lor,  plant  and  detailed  cutting.  Much  of  the  output  of  (hit  large 
model  wet  unneeesmr/  for  the  purpoie  of  Sensitivity  anelyel*. 

Actually,  the  Simplified  Cott  Model  (»CM)  It  e  derivative  of  the  UPT  tyttem  modal 
with  factory  affecting  tremlJon  plant  renwvad.  The  l(H  require#  only  4000  unit!  of 
compultr  manor y  comparad  to  lha  4S.000  unite  required  for  thf  UPT  eyilam  model.  However, 
nil  thf  cottt  cuntldered  In  the  Uff  lyitem  Model  are  alt"  cunildered  In  tho  Simplified 
Cuil  Mode  I  ■ 

The  reiuli*  uf  the  S(M  end  the  uri  Syttem  Model  ere  within  one  percent  of  one 
another.  Therefore,  ilia  ICM  net  conildarad  an  accurate  analytical  too'  for  determining 
tent  1 1 Ivl ty. 

The  reiulti  of  the  lemltlvliy  anal'ilt  wiloy  the  ICM  will  be  given  Inter  In  ,he 
report  when  the  evnlueilon  of  (he  alternative  future  UPT  eyitam  cptlont  It  preiented. 


DEFINITION  OF  ALTERNATIVE  FUTURE  UPT  SYSTEMS  (APPENDIX  H) 


I 

| 

Th*  alterratlve  Future  UPT  systems  described  In  Ch I »  taction  represent  the  bate 
comb Inat lent  of  the  training  concaptt  and  training  equipment  that  up  to  thli  point  hava 
K«er  described  Indapandantly .  Etch  o'  the  options  It  designed  to  accompli »i<  tha  training 
requirements  Identified  For  tha  given  system, 

M  It  Important  to  recognise  that  tha  S>stamt  Approach  to  Tra.nlng  concept  (SAT)  doat 
not  allow  For  a  major  change  In  ona  tyttam  alamant  without  having  an  aFFact  on  the  rail  of 
t  tha  tyttam.  Therefore,  IF  changat  ara  to  ba  made  to  tha  tyttam  options  pratanttd  hart, 

s  a  complete  revaluation  will  be  nacattary  to  determine  the  affect  of  the  change, 


Reduction  oJ_  tyttam  Opt  lone 


Initially,  the  combination  of  training  rc.yul  remonti ,  training  concaptt,  and  training 
equipment  produced  lh  system*,  These  IL  systems  were  grouped  Irito  three  overall  concepts 
a>  thown  In  Figure  29.  From  theta  curriculum  concaptt,  It  can  be  taan  that  training 


r f-c^u l_rf““«n tj  on  future  UPT  drive  the  choice  of  generalized  or  ipeclellzed  curriculum 
op!  on*  In  the  tame  manner  they  drive  the  choice  of  training  hardware.  The  finding  that 
It  la  not  economically  faatlble  to  train  all  30  future  training  requirement*  In  a  general¬ 
ised  training  lyttem  wat  deduced  from  tn*  commonality  criteria  used  In  the  (election  of 
training  requl rement* .  Thi  criteria  wen  Dated  on  the  number!  of  pilot*  requiring  (kill 
In  the  performance  of  a  particular  tatk  and  whether  or  not  the  talk  wet  tufflclently 
common  acrott  operational  aircraft  to  be  conilderad  a  tingle  tatk.  Therefore,  the 
training  requirement*  were  categorized  by  their  degree  of  common*! I ty.  Talks  required 
by  all  pilot*  had  tha  hlgheit  dtgraa  of  commonality  and,  thui ,  ara  gantrallzad.  Convartaly, 
tho'ta  raqulrad  by  fawar  pilot*  had  a  lowar  degree  of  commonality  and  ar*  tpeclillzad. 
Tharafora,  If  all  30  training  requirement*  war*  taught  to  all  »tudant»  In  a  ganerallzac 
UPT,  many  ttudent*  would  receive  training  In  tom#  talk*  which  would  not  be  u»ed  In  their 
Initial  oparatlonal  attlgnmant*. 


Training  requirement!  war*  u*ad  to  llluttrate  the  commonality  continuum  from  th# 

20  training  'equlremoni*  taight  In  tha  current  generalized  UPT  program  to  26  requirement* 
Identified  for  future  generalized  tyitemt,  end,  flnplly,  to  3n  requirement!  which  may  b« 
Introduced  economical ly  If  (pecUllzed  training  It  adopted  In  Future  Undergraduate  Pilot 
Training.  The  talk  commonality  antlytlt  provided  evidence  that  26  trelnlrg  requirement* 
It  the  likely  break  point  between  generalized  end  tpec'ellxed  training  tyt tern* ,  If 
26  or  let*  / rp  adopted,  generalized  training  It  Juttlfled.  If  more  then  26  ere  adopted, 
tpeclallzed  training  thould  be  employed.  I1  follow!  that  a  gradual*  who  had  acqulrad 
more  o'  the  tUllt  Decenary  In  the  performen:e  of  hit  operational  dutlet  I*  of  higher 
quellt.  Hen  one  who  had  acquired  a  few#-  number  of  required  tklllt.  Therefore,  quality 
Implication*  can  be  tied  to  tha  number  of  training  requlrementt  Incorporated  In  e 
partlcule*  UPT  tyttem  option.  Theta  c-intlderet loot  ere  llluttratad  In  figure  }0. 

Table  Xfll  thow*  the  Ik  Initial  cendidatet 


tyttem  •  ;  -.lon*  with  if’*  aircraft  employed 
In  each  .yttem,  All  of  *  te  aircraft  have 
been  prevloutly  Identl’led.  In  the  Initial 
pha»«  of  «velw«llr>w  thi  Ik  nni"  opiionv, 
(rent  1 1  lon  plant  for  arch  of  the  r.ytiemt 
were  eaemlned  to  ten  their  faetlblMty. 


to  z*  _ ip 

tawwiu; _ 


Trie  following  ground  rulat  ware 
ettebllthed  for  the  tyttem  tr*ntltlo,i 
procatt : 


* 


lit*  i he  currant  equipment  •• 
thlt  ground  rule  wet  ar 
eapreition  wf  tha  raallly 
that  new  equipment  cannot  be 


f  I  yurt  )0.  Con, mure  I  I  ly  end  Quality 
Cor  t  I  nuum 


Juttl fled  when  current 

equlprssr.t  It  adequate,  Th*  adequacy  in  numutrt  of  me  current  trainer 
aircraft  wat  dtitrmlrad  by  th*  1 1  fa  tapactancy  modal  datcrlbad  tarllar 


•  Compliance  with  tyttem  acqullltlon  dlrectlvet  ••  thl»  rule  entured  reellttlc 
guideline!  on  the  amount  of  time  raqulrad  for  naw  lytlamt  to  com*  Into  th* 
Inventory.  A  go-ahead  daclilgn  data  of  January  1973  for  all  new  equipment 

wat  ataumail, 

a  0por#t  I  on*  I  before  I99J  and  uiabla  thiouoh  I9?0  ••  »y»l*m»  mutt  reel  thlt 

criteria  to  stay  wl'hln  the  time  frame  of  Intaratt,  f-iaadlny  thlt  forauitl 
limit  greatly  raducai  th*  validity  of  th*  fore*  ttructur*  prolan  lon*  and 
maket  prediction  of  tha  training  raqulramantt  extremely  difficult.  Applying 
that*  ground  rulat  ti  th*  Ik  t^ttam  opt lont  produced  th*  d 1 1 1 r I  but lon  thown 
|nT*bl*  XXIII  end  rciwltad  In  eight  viable  tyttem  opt  lout .  Lit  then  eight, 
two  tyttem*  (Concert!  1 1 -I  and  tll-1)  employed  a  light  propeller  drive', 
primary  aircraft.  That*  two  candidate  ay«<a«‘_-  -»ri  r ejected  St  :!•!;  pc:r,5 
In  the  anelytlt  f  >r  operational  raatont  even  though  preliminary  I  ny 


showed  them  to  be  attract  I v*.  The  following  major  arguments  ware  th« 
basts  fir  rejection: 


The  light  propeller  aircraft  Is  limited  In  the  amount  of  training  It  n*n 
provide.  This  1s  due  to  Its  low  performance  characteristics  and  tow 
operating  celling.  If  the  aircraft  Is  Increased  In  performance,  It  loses 
Its  co« *  advantage. 

Operation  of  tbs  light  propeller  aircraft  In  future  UPT  will  be  more 
difficult  than  the  all-jet  approach.  The  propeller  aircraft  will  ba 
operating  balcw  10,000  feat  for  all  Ite  missions,  and  will  hava  to  face 
the  Increasing  civilian  traffic  projactad  by  tha  FAA  for  tha  low  altitude 
Structure.  In  addition,  tha  tramandous  disparity  In  parformance  be tween 
the  prop-primary  trainer  and  tha  basic  Jat  tralnar  complicates  tha  operational 
problem.  Vlth  rejection  of  tha  prop-primary  systems,  tlx  viable  system 
options  remained  and  they  were  subjected  to  further  detailed  analysis  using 
the  UPT  system  model . 

TA5LE  XXII 

fUTUP.t  UPT  SYSTEM  OPTIONS 


General  lead  Training 

Aeoul rements) 


Concept  II  (  Prim  |  tas  Ic  ,11  -A 

T*37 

T-J8 

0 

ta-; 

1  -38 

C 

1*)7 

TA"  J 

0 

TA-2 

TA-) 

l 

TA- ) 

T-je 

r 

TA- 1 

TA-' 

C Ingl#  fhasa t  -■w  0 

TA-) 

TA- J 

Special U«d  (JO  Training 
Pegu  1 1 aments) 


Concapt  ill  Ml -A 

T-J7 

llTii — , 

• 

TA-2 

C 

T-J7 

0 

TA-2 

E 

TA  1 

f 

T  A  - 1 

Total  H  U»‘l  System  Options  for  Evaluation 


YAbLt  XXI II 


ALTt«NATIVt  SYSTCiiS  AN/LYSIS 


- —  — -  ■■  *1 

Nu^btf  of 

Column  1 

Column  2 

Column  J 

Concert 

Tralnmg 
ftaqc  1  renent  t 

Imprect  leal 
Combinations 

Oparat lonal 
Pott  1990 

Pott Ihit 

Option* 

1 

20 

A.  T-)7/T-)3 

1 1 

26 

C,  T-J7/TA-J 

0.  TA-2/TA-J 
r.  TA-I/TA-J 

A,  T-J7/T-JB 

8.  TA-2/T-J0 
t.  TA-I/T-J8 

TA* J 

1 1 1 

)0 

C.  T •  J7/Ta-)/ 
TA-I* 

0,  TA-2/TA-J/ 
TA-ii 

f.  TA-I/TA-)/ 
TA-b 

A.  T-J7/T -J8/ 
TA-A 

0.  TA-2/T  jD/ 

TA  -A 

l.  TA- 1  /T -38/ 
TA-4 

•  Column  I,  two  optlont  era  Impottlbia  becaute  the  T-J7  will  not  lot  until  the 
n«w  aircraft  acqultltlon  It  Juttlfled. 


-  Column  2,  four  option*  cannot  ba  achieved  until  pot  t  -I  990  becaute  tli*  ftgw 
equipment  comb  I  net  I  ont  cannot  Juttl'led  before  that  1 1  Ju">  to  t  •  ••  lift 
of  the  T-J0, 

-  Column  1,  •Ini'?  viable  system  option*  remained  Ihei  taiit'y  the  initial 
0 round  rule*. 


* y  1 1  tin  0;i|  Ion  Pete  r  I  pi  I  on 

ltd'  of  th*  future  lil'T  tyttam  option*  will  now  be  dotcrlbed  It  betel  I,  Curriculum 
detlyn,  currltului'i,  equipment,  ftdlltlet,  end  p»i  tonne  I  retjul  reme- t*  will  be  pretmied 
'or  til  lyettm.  Caforc  tb'lreti  I  ny  etch  of  theta  trett,  It  It  neiette'r  to  point  out  'hat 
ell  of  the  trelnlny  Inprovementt  uetcribed  terller  In  t •  i r»  report  era  tppll#if  to  oil  tytten 
opt  lout,  for  purpottt  uf  royltw,  tlit^t  trtlnlny  li-.proyeiitnlt  ere 


a  Heducad  Trtlnlny  Halo 

t  I  earning  Canter 

e  Training  I'tnayer 


a  Mudent  Management 

•  Central  i«cd  itudrnl  treletMon 

a  tlubant  tvalutfun 

•  Dynamic  Olvtarvor. 


V I  mu  I  a  1 1  on  It  aUo  eppllod  to  ell  tyttam  opt  lout,  hut  It  will  be  addtettad  etpa'eiely 
because  of  lit  lerye  Impact, 


f,ur'  Itutu"  Utl^n 

It. a  pun  wit  of  Ihlt  taction  It  to  »l>uvt  the  protect  u*»d  to  in'  the  training  tier 
fur  etr.h  t  yt  ten  opt  Ion .  Included  lit  the  taction  It  lie  .'etlonuU  >J  for  'he  tubtlHullon 
o'  tl'wletion  l  Inu  for  aircraft  time.  figure  )l  thowt  a  formal  mu1  >  ■  .«i  vise1  l:.  JSi  if: 
w«  o'ouni  O'  V  ‘ '  *4>  nacn'iea'y, 


X 


TRAINING 

RtOviMvlNM 


OINlR AL 
Ul/ICTIVlt 


TIRminAC 

OHICTlVM 


I  (L 

k^l  K 


MklTlTIONl 


I  t 

A  * 


TRAINING  Tim  TRAINING  AtlOlA 


STEP  2 


STEP  4 


STEP  6 


f  I  iiii  r  «<  II.  temple  Worksheet 


ilep  I  wit  ItCOMijil  I  thed  l/y  III"  latk  *n0  Cdrftion*  I  1  l y  1  y •  I  *  . 

ilep  2  via  t  to  de terml  nt  thota  training  oli  J  ec  t  i  vc »  for  which  a  tpcclflc 
amount  of  training  tin*  could  not  lia  Idrntlflad.  an  onampla,  formation 

dltclrl'n*  It  an  Important  training  objective,  tut  It  It  a  ratultant  one 
Achieved  by  cumulative  training  In  other  tralnlvj  avontt.  Mem  '  ,ng 
that*  olfjnt. tlvut  In  tbit  manner  pruvIJeJ  Intlgli*.  Into  (lie  amount  of  training 
that  wou  I  d  be  required  In  u  total  mlttlon  contort, 

V lap  J  wat  to  I'tl  all  of  the  training  meneuvert  that  could  be  clearly 
defined  In  t  of  lime  required  to  execute, 

V.ep  h  oat  to  ottlmele  the  average  number  of  tlr*.k  a  etudent  needed  to 
practice  a  given  latk  to  raach  an  Initial  capability  and  how  many  timet  ha 
needed  to  practice  the  tatk  for  reinforcement  to  teach  proficiency.  Theta 
attlmatet  were  mode  from  empirical  data,  whare  pctilble.  Fur  example,  actual 
avereget  warn  obtained  f mm  UN  Oatat  for  the  number  of  Inttrument  opproachet 
and  number  of  landing',.  Ixporlented  Jgdgnrentt  were  nude  on  the  number  of 
rape  t  1 1 1  on  t  resulted  for  the  other  training  meneuvet',  tinea  actual  dal*  were 
not  aval  I  Ohio. 


Vtep  'j:  the  number  ol  repetition*  thut  dorlvod  wa(e  multiplied  hy  the 
am>(  otit  of  1 1  rne  rogul'od  for  each  event,  Title  wat  a  1 1  ra  I  gh  t  forward  procatt. 
Mownvnr,  tome  training  evantt,  tuch  at  ttralght  and  leval  flight  wore  known 
to  have  a  large  anciunt  of  ralnforcamant  tlma,  Thl»  wot  a  reflection  of 
certain  Ineff I -lane  let  that  ratult  In  the  conduct  of  an  aircraft  mlttlon. 

i  \jt  uA9i'i|tif  ,  t  t  ic  f  oi^ui  i  ei'cni  iu  11 T  •  •  rqi^iii~unu  ~  i«v«  t  Ur  yi;  i»;-*»iu  -  i  f  «/»*> 
the  training  nr  ia  Jo  not  a  training  requlramont  alter  the  ttudent  bet 
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mastered  stralght-and-level  flight.  It  l»  an  operational  requirement  for 
which  you  muit  pay  a  training  penalty.  Reflecting  thete  operational 
real  1 1 1 r t  wai  accompllihed  by  summing  op  the  time  required  to  accomplish 
all  the  training  eventi,  assuming  perfect  minion  efficiency.  The  number 
of  million*  neceiiery  to  fly  this  amount  of  time  was  estimated  and  a 
itrelghfend*level  requirement  of  10  to  15  minutes  per  minion  w»>  added 
to  the  overall  time.  Wit:,  thli,  the  totel  amount  of  flying  time  required 
to  train  the  itudont  wai  determined. 

•  Step  6;  the  fl.iel  Important  procett  of  asiignli  j  training  time  to  the 
different  training  media  --  tha  aircraft  a »d/or  the  slmu'etor. 

The  evaluatlor  procett  examined  r ha  training  requirement!  for  eech  of  the  major  phase1.  I ' 
the  pilot  training  program  --  Instruments,  contact /format  Ion,  and  navigation.  The  selection 
of  training  mad's  for  aach  cf  the  phatat  was  detetmlned  to  be  the  aircraft  and/or  the 
TS-2  simulator  for  tne  Instrument  phase  and  the  aircraft  and/or  the  T S - 3  simulator  'tor  the 
contact,  formation,  s'd  navigation  phases.  These  two  groupings  of  training  media  w 1 1  no* 
b«  examined  Individually. 

instrument  Pbxtr  -  Aircraft  and/or  TS-2 - 

In  examining  the  training  requirements  for  the  Instrument  phase  of  training,  two 
Important  facts  surfaced  about  the  choice  of  training  madia.  ‘Irst/the  aircraft  Is  limited 
In  Its  ability  to  accomplish  the  'raining  requl rements .  Second,  tiic  weight  of  effort 
devoted  to  Instrument  training  It  out  of  proportion  to  the  training  effectiveness  that 
wai  derived.  To  substantiate  theta  statement!  It  Is  necessary  to  highlight  certain  aspects 
of  the  Instrument  training  conducted  In  the  current  UPT  program.  First,  the  aircraft  Is 
limited  In  Its  ability  to  accomplish  the  training  requirements  mainly  because  of  Increased 
traffic  control  around  approach  facilities.  Tha  density  of  air  traffic  lr  se  vicinity  of 
ITT  bnses  today  necessitates  the  modification  of  practice  Instrument  approaches  to  the 
extant  that  they  are  often  om ail  1 1 1  h. .  Table  XXIV  shows  the  average  practice  approach 
mlnlmums  at  the  UPT  beset.  These  values  ere  ve<y  high  compared  to  the  typical  mlnlmums 
for  these  type  approaches  iTACAN  and  VOR  to  COO  feat,  ILS  to  200  teet,  and  CCA  to  100  feet). 
Those  facts  do  not  show  tha  use  of  outlying  facilities  which  require  a  large  amount  of 
transit  time  and  are  becoming  more  difficult  to  use  due  to  Increased  traffic.  As  It 
stands  now,  use  of  these  facilities  Is  possible  omy  because  of  letters  of  egreemont  which 
limit  tha  number  of  aircraft.  With  projected  Increases  In  traffic,  use  of  these  facilities 
will  become  more  restricted.  In  addition  to 
those  high  mlnlmums,  the  practice  approaches 
hove  other  distortions  These  distortions 
are  at  fol lows  - 

a  The  width  of  the  azimuth  er.d 
glide  slope  beams  for  p'actlce 
precision  approaches  are  wide  at 
the  heights  and  distances  f* om 
the  runway  that  are  necessary  to 
avoid  other  traffic.  Cross 
deviations  In  rate  cf  descent 
an-'  heading  at  these  distances 
show  little  deviation  on  tha 
controller's  radar  scope. 

a  Approaches  are  often  to  a  point  In  space  rather  than  to  an  actual  runway.  Others 
are  offset  1000  feel  or  mote  from  the  runwey. 

e  Many  of  the  VCR  approaches  ere  not  to  completion;  i.e.,  they  are  flown  only  until 
reder  contact  Is  established. 


TABLE  XXIV 

UM  PRACTICE  APPROACH  MINIMUHS  (AVERAGE)1 


TAG  AN 

VOR 

1 15 

GCA 

H0A:  4600 

MDA:  JO 50 

OH :  300 

OH:  860 

_ 

t  All  altitudes  In  feet  above  ground  level 
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•  Instrument  Lending  System  approaches  «'  the  home  field  are  flown  as  much 
as  900  feet  below  the  normal  glide-path  Interception  altitude.  The 
resulting  short  final  approach  leaves  little  time  for  the  student  to  get 
established  on  the  glide  path. 

a  No  holding  Is  authorized  at  some  of  the  TACAN  and  VOR  facilities. 

it  Is  Important  to  realize  that  all  the  limitations  brought  out  are  not  correctable  so 
long  as  ATC  must  continue  to  use  the  aircraft  as  the  'nstrument  training  device.  While 
the  deficiencies  of  the  current  system  nave  been  clearly  established,  it  must  be  pointed 
out  that  the  UPT  system  makes  the  best  use  possible  of  the  airspace  end  fuel  1 1  ties  available. 
In  addition  to  the  distortions  outlined  above,  the  aircraft  Is  further  limited  by  design. 

The  students  In  the  T -30  trainer,  for  example,  use  the  rear  cockpit  for  Instrument 
trelnlng  and  ara  unable  to  accomplish  the  Important  transition  process  from  Instruments 
to  visual  conditions  realistically,  finally,  because  weather  Is  favorable  a  good  part  of 
the  time  at  some  UPT  bases,  ther.»  Is  e  high  probability  that  many  students  complete  UPT 
and  nevcr  experience  an  Instrument  approach  In  weather  with  a  breakout  and  transition  to 
land  1 ng . 

Second,  the  weight  of  effort  devoted  to  Instrument  trelnlng  usl:g  the  aircraft  Is 
out  of  proportion  to  the  tralniig  effectiveness  derived.  Table  XXV  shows  a  sampling  of 
the  number  of  approaches  accorp' I  shed  by  the  average  student.  The  table  also  »howj 
maximum  and  minimum  numbers  which  reflect  the  range  of  training  given  to  Individual 
students.  The  number  of  approaches  shown  does  not  Include  those  practiced  In  the  f-k 
and  T-7  flight  Instrument  trainers.  While  the  flight  Instrument  trainers  are  recognized 
for  their  procedural  training  value,  approaches  accon.pl  I  shed  In  these  devices  are  not 
considered  as  equivalent  to  an  actual  approach.  The  T-k  and  T-7  trainers  hase  low  quality 
control  dynamics  and  no  visual  ana  motlc  >  cuing.  Considering  that  approximately  22  per¬ 
cent  of  the  flying  In  UPT  Is  devoted  to  Instrument  training,  then  the  numbers  shown  In 
Table  XXV  ore  extrencly  disappointing.  Based  or  these  findings,  the  TS-2  simulator  was 
selected  as  the  primary  training  device  for  accomplishing  instrument  training  with  the 
aircraft  belr.g  used  only  for  validation  flights.  As  prevloisly  explained,  the  TS-2  hus 
the  capability  to  correct  all  of  the  problems  brought  out  In  this  section.  Table  XXVI 
shows  the  capability  of  the  simulator  to  Increase  the  number  of  approaches  accomplished 
In  Future  Undergraduate  Pilot  Training.  As  will  be  established  in  the  evaluation 
section,  this  Increase  In  quality  can  be  achieved  with  a  significant  decrees?  In  training 
cos  t . 


TABLE  XXV 

INSTRUMENT  APPROACH  DATA 


T -37  Classes  72-05.  72-05,  72-07,  72-08 
T - 36  Classes  72-ul.  72-02,  72-03,  72-Ok 
Columbus  AFB 


Type 

Approach 

Actual  Approaches  Flown 

Tota  1 

Avg/S  tudent 

T-i7  Phase  (195  students) 

T-38  Phase  (187  stuo 

="ts) _ 

H i n imum 

Avg/Student 

Maximum 

Mini  mum 

Avg/Student 

Max  I  mu  i 

VOR 

L 

8.k 

12 

8,k 

TACAN 

3 

7.8 

Ik 

7.8 

CIRCLING 

3 

3.5 

6 

3-5 

GCA 

9 

13.5 

21 

15 

17. 

2k 

30.9 

ILS 

10 

12.5 

18 

12.5 

85 


TABLE  ,<XVi 


INSTRUMENT  APPROACH  COMPARISONS 


Current  UPT 

Future  UrT 

Event 

Al rcraf t 

A i rcrat  . 

S Imulaior 

Total 

Precision 

Approach 

**3 

20 

75 

95 

Nonprec 1 s Ion 
Approach 

16 

8 

k  0 

k8 

Contact,  formation,  and  Navigation  --  Aircraft  and/or  TS-3  Simulator — - - 

In  examining  the  training  req.- i  rements  fo;  the  cc  tact,  formation,  and  navigation 
phesi,  three  Important  facts  were  brought  out  about  the  choice  of  training  media: 

a  .'he  rsnge  of  aircraft  performance  used  for  accomplishing  contact  and 
formation  maneuvers  definitely  established  a  requirement  for  a  more 
sophisticated  simulator  than  the  TS-2.  The  visual  scene  re.iul rements 
for  the  navigation  phase  also  exceeded  the  capability  of  the 
TS-2  simulator. 

a  The  conceptual  TS-3  simulator  will  be  "limited"  In  Its  capability  to 
produce  sustained  "g"  cuing,  and  a  full  f leld-of-vlew  visual  scene. 

The  u-.c  of  "limited"  to  describe  TS-3  capability  recognizes  the  fact  that 
all  'imula.lon  Invokes  compromise.  After  all,  perfect  simulation  would 
m.t  actually  be  simulation.  In  the  case  of  the  TS-3,  the  degree  of 
cor.^omlse  with  the  actual  conditions  Is  greater,  for  example,  than  the 
"j-2  because  the  range  of  conditions  to  be  simulated  Is  much  broader. 

Tie  I Im. rations  of  the  TS-3  will  be  based  on  a  dlmlnlshlng-returns  design 
philosophy  derived  from  the  simulation  research  projects  previously 
described,  for  example,  the  horizontal  field  oi  view  for  the  visual 
scene  may  only  be  1 ^0  degreas  because  the  student  pilot  'ey  only  need 
that  amount  of  view  to  achieve  a  high  level  of  capability  In  the  f.jlning 
maneuvers.  Increasing  the  field  of  view  may  not  Increase  the  training 
value  of  the  simulator  or  may  only  Increase  It  a  small  amount  with  an 
attendant  large  Increase  In  simulator  cost.  The  capability  of  the  TS-3 
simulctor  used  to  determine  the  substitution  values  for  replacing  flying 
time  were  based  on  technology  forecast  and  subjective  training  value 
estimates .  < 

•  The  aircraft  Is  not  an  efficient  training  device  for  Introducing  training 
maneuvers  In  the  contact,  formation  and  navigation  phases.  The  complexity 
of  maneuvers  In  these  phases  of  training  make  It  desirable  to  use  a 
training  device  that  can  be  set  to  initial  maneuver  conditions  rapidly 
and  the  environmental  conditions  controlled  to  Introduce  the  maneuvers  at 
a  low  difficulty  level. 

for  these  reasons,  the  training  time  devoted  to  achieving  Initial  capability  In  training 
maneuvers  was  allocated  to  the  TS-3  simulator,  while  all  reinforcement  time  for  each 
m/.neuve  was  allocated  to  the  aircraft,  for  those  m.  nr j vers  where  the  simulator  lacked 
the  fidelity  to  train  to  Initial  capability,  only  a  portion  of  the  training  time  necessary 
for  Irutia1  capability  was  allocated  to  the  simulator  and  the  remaining  time  was  allocated 
to  the  a  I rcraf  t . 
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Tnis  concludes  the  discussion  on  the  main  factors  that  influence*.  th»  choice  of 
training  media  for  accomplishing  the  desired  training  task.  It  should  be  noted  that 
throughout  the  process  attention  is  given  to  the  training  requirements  and  matching  the 
available  training  media  with  each  requirement  --  always  employing  the  least  costly  device. 

Curriculum 

The  purpose  of  this  section  is  to  show  the  results  of  applying  the  curriculum  design 
methodology  to  the  combination  of  training  requ I rements ,  training  concepts,  and  training 
equipment  that  make  up  the  six  remaining  future  DPT  system  options. 

Before  presenting  the  details  of  the  training  time  distribution,  It  should  be  pointed 
out  that  the  training  time  Is  expressed  In  the  traditional  manner  --  hours.  Furthermore, 
simulation  time  end  aircraft  time  are  broken  out  to  show  the  Impjct  of  simulation.  However, 
it  must  be  unde'stood  that  an  hour  is  only  a  standard  of  time;  It  Is  not  <1  standard  for 
determining  training  vaiue.  Ten  hours  of  aircraft  time  does  not  equal  ten  hours  of 
simulator  time.  Actually,  direct  comparison  ot  an  aircraft  hour  to  a  simulator  hour  is  not 
oossible  without  understanding  the  purpose  of  each  hour  of  training.  A  simulator  Is  not 
employed  like  an  aircraft,  and  each  device  has  unique  :apab i I i t I es .  This  fact  hould  be 
kept  In  mind  when  examining  the  different  system  options. 

The  six  system  opt  tens  are  shown  for  review  In  Table  XXVII.  Each  system  oprion  will 
be  described  separately. 

TABIC  XXVI  I 


FUTURE  L'!>T  SYSTEM  OPTIONS 


20  Training 
Requi rements 


26  T  ra  i  n  I  ng 
Requ  I  rements 


Spei.la'  Ized 
3 1  Train  illy 
Requi  remert-j 


System  Name 

Base- 1 1 ne 

1  -A 

Al rcraf t 

T-37/T-38 

T-37/T- 38 

TA-2/T-38 


Basel  ini: - 

The  Baseline  system  Is  today's  UPT  program.  It  Is  presented  for  comparative  purposes. 
The  Baseline  case  employs  no  simulators.  Table  XXVIII  gives  the  amount  of  training  time 
devoted  to  each  phase. 

TABLE  XXVI  1  I 
CONCEPT  I -A  BASELINE 


T - 37  *T-k 


Prime  ry 


II! 


t-38  *T-7 


Contact  50.8 

Instruments  20.8 

Formation  3-9 

Navigation  7.0 

Total  82.5 

. .  i - 1 

*F light  Instrument  Trainer 


Contact 

27.2  Instruments 
format i on 
Nav i ga  1 1  on 

Total 


35.8 

22.9  30.7 


Concept  I  -A  — - • 

This  system  option  Is  the  Baseline  system  with  simulation  applied  along  with  the 
new  '■.raining  Improvements.  This  concept  Incorporates  20  training  requirements.  Table 
XXIX  presents  training  time  spent  In  the  different  ph  ises  using  the  aircraft  and/or  the 
simulators.  The  blocks  are  divided  by  yea*-  ranges  which  reflect  the  availability  dates 
of  the  simulators. 

Concents  1 1  -A  C  B  ■■  — —  — 

These  two  system  options  are  presented  in  Table  XXX.  They  have  the  s »me  number  of 
hours  and  differ  only  In  the  type  of  primary  training  aircraft  emoloyed.  Concepts  1 1 -A 
fcB  Incorporate  26  training  requirements. 

TABLE  XXIX 


CONCEPT  I -A 


1976  -  1983 
Aircraft  and 

I9&3  -*  1990 
At  rcraft ,  TS-2  and 
_ S  iraulator _ 

TS-3 

Primary 

T -37 

_ Hours 

TS-2 

Hours 

T-37 

Hours 

TS-2 

Hours 

TS-3 

Hours 

Contact 

50.8 

36.8 

16.0 

Instruments 

2.8 

31.6 

2.8 

31.6 

format  ion 

3.9 

2.9 

!  .0 

Navlgat ion 

7.o 

5-1 

1.9 

Tota  1 

66.5 

31.6 

65.6 

31.6 

13.9 

1976  --  1983 
Aircraft  and 
TS-2  Simulator 

1983  --  1990 

Aircraft,  TS-2  and 
_ Simulator _ 

TS-3 

Basic 

T-38 

Hours 

TS-2 

Hours 

T-38 

Hours 

TS-2 

Hours 

ts-; 

Hours 

Contact 

36.6 

20.6 

16.2 

1  ns  t  rumen  ts 

2.6 

36.6 

2.6 

36.6 

forma  1 1  on 

36.6 

22.6 

13.6 

tlavigat  ion 

16.2 

16.? 

1 

1 .9 

Totc.1 

69.8 

36.6 

60. 1 

36.6 

29.7 

8u 


TABLE  XXX 


CONCEPT  ll-At  -B 


Pr imary 

1976  --  1983 

Aircraft  and 

1983  -  1990 

Aircraft,  TS-2  and  TS-j 
Simulator 

T -37  or 
fA-2 
Hours 

— 

TS-2 

Hours 

T-37  or 
i  A-2 
Hours 

TS-2 

Hours 

TS-3 

Hours 

Contact 

50.8 

3k. 8 

16.0 

Instruments 

2.8 

35.3 

2.8 

35.3 

format  Ion 

16.9 

!1.5 

5  •  k 

,Ja  v  1  ga  t  i  on 

9-8 

7-9 

1  -9 

Tota  1 

80.3 

35-3 

57.0 

35.3 

c3 . 3 

r-  1 

1976-1983 

1983  --  1990 

Al  rcraf t  and 

Aircraft,  TS-2  and  TS-3 

TS-2  Simulator 

Simulate 

T-38 

TS-2 

T-38 

TS-2 

TS-3 

basic 

Hours 

Hours 

Hours 

Hours 

Hours 

Contact 

3  It. 8 

20.5 

Ik. 3 

Instruments 

2.6 

36.A 

2.6 

36. k 

Forma  t ion 

27.6 

17.3 

10.3 

Navi ga  t i on 

26.:. 

2k. 6 

1.9 

Tota  1 

91.5 

l2L1 

65-0 

36. k 

26.5 

Concept  1 1  -f; - 

This  system  option  is  a  one  aircraft  program.  Table  XXXI  shows  that  the  time  period 
of  this  svstem  does  not  begin  until  the  early  1980s  and  ss  a  result  employs  both  simulators 
f rorl  its  beginning.  The  system  cannot  be  employed  earlier  because  of  the  life  renaming 
in  our  current  trainers.  Concept  I  I -G  incorporates  26  training  requirements. 

Concept  I  I  I -A  and  -£ 

These  two  system  options  are  presented  in  Table  XXXI  I .  The  systems  have  the  same 
number  of  f.ours  and  differ  only  in  the  type  of  primary  training  aircraft  employed.  The 
acronym  FAIR  stands  for  Fighter,  Attack,  Interceptor,  and  reconnaissance,  while  the  TTb 
acronym  represents  Tanker,  Transport,  and  bomber  spec  la  I i zat Ion .  These  ty/c  systems 
incorporate  30  training  requirements. 

Summary  - - 

Tables  XXXII’  and  XXXIV  provide  total  hour  summaries  on  the  Baseline  and  the  six 
system  op 1 1 ons .  In  addition,  they  show  the  number  of  dynamic  observer  hours  (student 
flyings  ns  third  seat  observer  or  team  flight),  copilot  time,  the  number  of  cockpit 
procedures  trainer  hours,  and  academic  hours. 
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TABLE  XXXI 


CONCEPT  1 1 -G 


1983  ~  1990 
Aircraft,  TS-2  and  TS-3 
mu  I 


TS- 


Contact 

mmi 

2A.0 

Instruments 

A. 5 

76.1 

Format  ion 

26.5 

16.0 

Navigat Ion 

22.3 

7.0 

Tota  1 

107-1 

76.1 

l<7. C 

Prlmary 


Contact 
I nstrumcnt. 
Formal  I  on 
Navigat  ion 
Total 


TABLE  XXXII 
CONCEPT  I  I  ;  -A  f.  -t 


1976  -  1983  19 

Aircraft  and  Aircraft,  TS-2  c  TS-3 
TS-2  S  I  mu  It  tor  Simulator 


T- 37  or 
7A-2 
Hours 


r-37  or 
TA-2 
Hours 


36  .8 

■ 

■ 

2.6 

>  1 
35.3 

1 

11.5 

5.^ 

7.5 

1.9 

57.0 

35.3 

23.3 

Special i zed 
FAIR 


1976-1963 
Aircraft  and 
TS-2  Simulator 


TS-2 

Hours 


9 


1 


TAPlt  XXXII  (Continued) 


Spet  ' »  1 1  zed 
fib 

1976  --1983 
Aircraft  and 
TS-2  Simulator 

1593  —  I99C 

Aircraft,  TS-2  and  TS-3 

S imjlators 

T«-9 

Hours 

TS-2 

Hours 

TA-’ 

Hours 

TS-2 

llr'irs 

TS-3 

Hours 

Contact 

39.5 

29.3 

19.2 

1  ns  t rumen ts 

3.0 

36.  9 

3-0 

36.9 

Formation 

0  .0 

9.0 

9.0 

Na  v  i  ga  toon 

33.0 

1.5 

Tota  1 

83-5 

36.9 

63.8 

36.9 

!9.7 

Sj  s  t em  Cqu  i  orient  Pegu  i  rencnts 

The  quantities  of  aircraft,  simulators,  cockpit  procedures  trainers  and  bases 
required  for  each  system  option  are  summarized  in  Tables  XXXV  and 

The  Baseline  system  employs  only  the  T-9  and  T-7  Instrument  trainers  instead  of  TS-2 
and  TS-3  simulators. 

Quantities  of  T-37  and  T-3C  aircraft  and  their  associated  cockpit  mockups  and  CPTs 
reflect  the  ma  imum  numbers  required  during  the  system  life  Cycle.  The  quantities  in 
parentheses  are  the  same  quantity  plus  attrition  aircraft  through  year  1990.  As 
siiuioticn  is  introduced  the  T-37  and  T-38  requirements  will  decline. 

Conceptual  aircraft  quantities  not  In  parentheses  are  required  for  sys ten  opera t i on 
for  the  3865  graduate  production  I e''-i I  at  that  point  in  time  when  the  system  is  fully 
operational.  Numbers  in  parentheses  include  attrition  aircraft  through  year  1 990 . 

The  number  cf  CPTs  shown  for  system  I  I -G  reflect  the  requirements  until  year  1986. 
When  the  TA-3  aircraft  is  introduced  he  quantity  of  mockups  and  CPTs  will  decline. 

Trie  number  of  bases  shown  in  the  tat  .  were  derived  from  a  base  capacity  analysis  which 
will  be  dese r i bed . 
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TABLE  XXXI  I  I 
CURRICULUM  SUMMARY 
(Systems  Employing  7S-2  Simulator*) 


ICULL'H  SUMMARY 


EQUIPMENT  SUMMARY 

(Svsten^  Employing  the  7S-2  Simulator) 
3665  Graduate  Production 


•  **l  i<pully  A  ft  a  ytU  .  -  | 

Itis  ATC  "Maximum  Oitr  Ctpeb'llty  Jtudy"  w«t  utad  e»  th*  copulation  modal  to  determine 
the  maximum  operational  capability  of  future  UPT  bate*  and  tna  minimum  number  of  lueh 
batat  required  for  the  v*r|ou»  tyitam  opt lont .  The  "htn'.txun  Bata  Capability  Itudy" 
copula'  ilia  pretant  me*  I  mom  annual  pilot  production  capability  of  each  DPT  bate  In  term* 
of  operational  potential  (runway  capebl 1 1 1 let) .  It  utet  tpeclflc  beta-related  ttetlttlct 
tu  arrive  et  theta  production  cepehl 1 1 1 1st . 

It  wa»  bayond  the  icopt  of  thlt  analytlt  to  determine  which,  or  hot  many,  of  the 
P'atent  UTT  hatat  will  actually  ba  utad  In  future  Undergraduate  Pilot  Tralnlng.  for 
thlv  raaton,  ttetlttlct  for  an  "nverega"  UPT  bate  ware  utad  In  thlt  analytlt.  ftatultt 
era  given  In  termt  of  the  minimum  number  of  'average"  batet  required  to  meet  the  future 
U^T  total  prodi'v'lon  goelt 

Aina  key  nttumpilun  wet  made  to  make  thlt  'averaging’'  a  meaningful  enorclte,  r.amnly, 

(hat  faillltlat  at  the  lil'T  batat  are  tufflclanl  or  will  Ujad»  tufflcl* n t  to  moat  He 
training  load  tpaclfled  for  tha  verlout  tyttam  opt lont , 

1 

Idynt i 1 Icat Ion  of  Incrretnd  facllltlat  requl r  c  ante  w  t  atconr •! chad  for  thota 
tyctrm  option-  requiring  m«ro  facllltlat  end  thlt  Information  It  Included  In  the  tyttam 
Cutting. 

Th#  computation  of  .1  rt*xf*>vm  opnratlonal  capability  per  year  of  a  UP1  bate  Involve! 
tavnral  tiapt,  It  beglnt  wltti  the  number  of  tortlet  tPpable  of  halng  launched  par  hour 
(tori  In  launch  iate)  and  eppliet  inch  factor*  at  required  numb*  <>f  overhead  tortlet, 
uper&t Ion*. /me  I n lonanco  luitott  factor,  weather  cunt Ideret lont ,  daylight  hourt  available 

per  day,  v.orxlng  dayt  avail. ibla  per  ynar,  num' er  of  tortlet  required  to  tupport  a  i 

tpadflnd  enu  te  of  Inttructlon,  »ng*'t  of  tha  courts  of  Inttructlun,  and  /-Itrltlon  rata 
uf  t nm  tlude'.t  in  .ha  tuurtr,  T'.e  rvtult  it  in*  rmalmum  operational  potential  (**[>r*tted 
In  the  number  of  grnduamt)  a  I  <*•  o  It  cepAhle  of  producing  per  year. 

It  It  Important  to  bring  out  that  no  allowance  >t  niada  m  theta  computet  lorn  for 
>, '(rational  factor*  will  cl.  nny  I  lm| ,  ;ha  attainment  of  maximum  capability  operation.  Theta 
factor*  IntluC.  tuch  I  (i'll*  at  intended  nonflyable  weather  above  that  predicted,  major 
runway  repair*,  and  a'r  traffic  control  I  naff  I c lane  I  at .  For  that*  raetont ,  th*  dec  It  Ion 

wa*  mada  not  to  load  any  bate  over  9 9  parcent  of  computed  capacity.  ' 

finally,  a  dec  1 1 1  on  wet  m#d«  for  the  anal'yl*  to  maintain  th*  number  of  bet**  required 
for  tha  flrit  lay* I  of  ilmulatlon  (T9-2)  after  tha  tncond  level  of  tlmulatlon  (T S - 3 ) 

It  Intioduced.  Tlilt  dedtlonwat  made  for  three  enton# ■ 

1)  The  Airspace  ird  Air  Traffic  Control  Analytlt  Indlcatct  Ir.craut log 
prattura  on  UPf  flying  ectlvltlat  In  tha  pott-l9bO  tlm«  frame. 

Un'Jargraduota  Pilot  Training  batai  may  not  hava  the  alrtpace  available 
to  tupport  a  production  (aval  bated  tolely  on  tr..'  maximum  number  of 

•  ortlae  pottlbl*  par  day.  Th*  Incraat*  In  civil  air  traffic  will,  ax  1 1 
likely,  make  It  mandatory  that  U?V  flying  activity  be  dlttr'butao  o -tr 
a  wide  area  with  latt  actlv.t'  at  any  glvan  location. 

2)  It  wai  fait  that  th*  large  ttudant  load*  raqul red  If  only  four  o'  five 
baiei  ware  utad  would  create  achedullng  and  ttudent  management  Ji I  *  *  <.u 1 1 ’at 
In  th*  flying  training  progrtm 

3)  The  T S - 2  t Imuletori ,  building*,  additional  training  faclllllet,  and  houtlng 
will  already  b*  In  place  at  the  number  of  batat  required  under  thr  T$~2 
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level  of  simulation.  Cloelng  betet  end  Increasing  the  student  loed  et 
the  remelnlng  bates  would  require  moving  of  this  equipment  and  the 
construction  of  additional  buildings. 

With  these  two  decl'.lon*  applied  to  the  Maximum  Bata  Capability  Model,  the  number  of 
beset  was  computed  end  the  respiting  required  production  per  tase  used  to  compute  student 
loads.  The  conclusions  drawn  from  this  analysis  are  as  follows: 

•  1  he  70  training  requl rementt ,  jet,  generalized  multiphase  training 
systnm  (T - 37/T - 3B)  will  requlra  a  minimum  of  tlx  bates.  A  tote) 
expenditure  of  approximately  $6,53l*.000  for  additional  bachelor  officer 
housing  will  bo  required  If  tlx  bases  are  used. 

•  Th«i  26  training  requirement,  jot,  generalized  multiphase  training 
systems  (T - 37  and  T -36  or  TA-2  and  T-JB)  and  the  30  training  requirement, 
Jnt,  specialized  multiphase  training  system*  (T*37.  T-38,  and  TA-4  or 
TA-2,  T-38  and  TA-4)  will  require  a  minimum  of  seven  bases.  A  total 
expenditure  of  epprox Imetal y  55,621,000  for  additional  bachelor  officer 
housing  will  be  required  If  seven  bases  are  used.  Adoption  of  a  30  training 
requirement  optic,  will  require  one  additional  runway  at  the  seventh 

bet*  at  a  cost  of  approximately  three  million  dollars. 

a  The  26  training  requirement,  jet,  generalized  slngl*  -»e  training 

system  (TA-3)  will  require  a  minimum  of  tlx  bates.  -el  expenditure 

of  approx  Imetely  56,270,000  for  additional  bachelo  .or  .'outing  will 

be  required  If  tlx  beset  ere  used. 


Add  1 1 lone!  Fee  I  I  1 1 1 es  Requl red 

Additional  facility  requirements  for  the  system  options  are  listed  In  Tables  XXXVII 
(*:-h  T5-2  simulators)  and  XXXVIII  (with  T*-2  and  TS-3  simulators).  The  major  require¬ 
ments  era  for  simulator  facilities  and  additional  B0Q  units.  As  previously  explained, 
on*  additional  runway  Is  requl r«c  for  special Izad  systems  since  seven,  three-runway  bases 
arc  required. 


TABLE  XXXVII 


ADDITIONAL  FACILITIES  REQUIRES 
Systems  Employing  TS-2  Simulator 


_ Gena ro 1 1  zed _ 

Specie 

1  I  zed 

20  Training 

Aeaul rements 

26  Training 
fttqul ramentf 

30  Ti  e  Ini ng 
Requirements  1 

System 

Bt»« 1 1 ne 

1  -A 

TT-a 

11-6 

ll-C 

III -A 

II  l-B 

A 1 rcref t 

T-37 

T-38 

T-37 

T-38 

T-37 

T-38 

TA-2 

T-38 

TA-3 

T-37 

T-38 

TA-4 

TA-2 

T-33 

TA-4 

Simulator  Facilities'! 
(Sq  Ft) 

-0- 

321,240 

37*»,78o 

374,780 

374,780 

374,780 

374,780 

B0Q  Facilities  $ 

(Uni ts) 

-0- 

594 

5M 

511 

570 

5H 

5M 

Additional  Runways  f 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

1 

i“.L0  per  square  foot. 

+$11,000  per  unit  (I  person)  IAW  AF  Pamphlet  88-16,  28  May  70,  "Military  Construction 
Pricing  Guide." 

^53 ,r  Million  per  Runway, _ _ 
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TABLE  XXXVI  I : 


ADDITIONAL  FACILITIES  REQUIRED 
(Systems  Employing  TS-2/TS-3  Simulators) 


. _ General Izcd _ _ 

20  Training 

Requ 1 rements 

26  Training 

Requl rements 

30  Train! ng 

Reou 1 rements 

Sys  tern 

Basel int 

1  -A 

1 1 -A 

1  l-R 

1  l-G 

1 1  l-A 

1  1  1-0 

A 1 rcraf t 

T-37 

T-38 

T-37 

T-38 

T-37 

T-38 

TA-2 

T-38 

TA-3 

T-37 

T-38 

TA-4 

TA-2 

T-38 

TA-4 

tSImulatnr  Facilities 
(5q  Ft) 

-0- 

562 , 1 70 

749,560 

749,560 

749.560 

749,560 

749, 500 

tBOQ  Facl 1 1 t les 
(Un  1  ts) 

-0- 

594 

5!  1 

51 1 

570 

511 

511 

^Additional  Runways 

-0- 

-0- 

-0- 

-0- 

-0- 

1 

_ 

1 

— 

+  $1*0  per  square  foot 

£  $11,000  per  unit  (I  person)  IAW  AF  Pamphlet  88-16,  28  May  70,  "Military  Construction 
Pricing  Guide." 

|  $3.0  million  per  runway. 


Total  System  Perso_nn£_l  Requl  rements 

The  permanent  party  personnel  requl regents  for  each  system  option  arc  listed  in 
Tables  XXXIX  (with  T$-2  simulators)  and  XL  (with  TS-2  and  TS-3  simulators.;  These 
requirements  are  ou'put  data  from  the  UPT  systems  model.  In  addition,  the  student 
population  Is  presented  In  Table  Xc  « .  The  data  represent  the  student  load  per  base. 
System  student  population  was  found  by  multiplying  student  load  per  base  by  rhe  number 
of  bases  In  the  system.  The  student  population  is  based  on  3665  graduates  per  year. 
Systems  with  longer  course  lengths  have  higher  student  loads  relative  to  those  systems 
with  shorter  course  lengths. 


TABLE  XXXIX 


PER.oNF.NT  PARTY  PERSONNEL 
(Systems  Employing  TS-2  Simulator) 


Type  System 

Ge  -- 

20  TR 

tan  r -.26-18 _ 

■■ 

n 

System  Name 

Base  1 1 ne 

1  -A 

II -A 

1  l-B 

1  l-G 

■OD 

1  1  1  -B 

A 1  rcraf t 

T-37 

T-37 

T-37 

TA-2 

T-37 

TA-2 

T-38 

T-38 

T-38 

T-38 

TA-3 

T-38 

TA-4 

T-38 

TA-4 

Officers 

3 ,2btt 

3,276 

3,647 

3.654 

3,198 

3.661 

3,675 

A 1  rner. 

11,592 

9,324 

10,374 

10,626 

9,606 

10,143 

10,388 

Civil  Ion 

5,320 

4  332 

4,872 

4,956 

4,428 

4,768 

4.879 

Total 

?0 ,200 

16,932 

18,866 

19.236 

17,232 

16,592 

18,942 

TABLE  XL 


PERMANENT  PARTY  PERSONNEL 
(Systems  Employing  TS-2/TS-3  Simulators) 


Gen  -- 

20  TR 

Gen  --  26 

TR 

■BIB 

IBS 

Basel Ine 

l-A 

1  l-A 

1 1  -B 

1  l-G 

■ua 

1 1  l-B 

Ai  rcraf t 

T-37 

T-37 

T-37 

TA-2 

T-37 

TA-2 

T-38 

T-3° 

T-38 

T-38 

TA-3 

T-38 

TA-4 

T-38 

TA-9 

Officers 

3.288 

3,228 

3,605 

3,612 

3J56 

3.61*0 

3.61*7 

A i rmen 

11.592 

7,79<4 

8,9014 

9,086 

8,06a 

8,862 

9,037 

Civilian 

5,320 

3,798 

A, 359 

'•,1*03 

3.876 

' 4.31*7 

i*.  389 

Total 

20,200 

I'i,820 

16,863 

17,101 

15,096 

16,8149 

17.073 

TABLE  XL  1 


STUDENT  PERSONNEL  SUMMARY 

(Systems  Employing  Either  TS-2  or  TS-2/TS-3  Simulators) 


Type  System 

Ger,  --  20  TR 

Gen  --  26  TR 

Soec  -- 

30  TR 

System  Name 

1  -A 

1  1  -A 

1  l-B 

1  1  -G 

1  1  -A 

1  1  l-B 

AI rcraf  t 

T-37 

1-36 

•.  T-37 

1-36 

TA-2 

T-38 

TA-3 

T-37 

T-38 

TA-A 

TA-2 

T-38 

TA-A 

Student  Load 
per  Base 

566 

539  (5ID  + 

539  (51 1 )t 

5AI4 

559 

53A 

Number  of  Bases 

6 

6  (3  Rwy) 

1  (2  Rwy) 

*7  Total 

6  (3  Rwy) 

1  ( 1  Rwy) 

7  Totol 

6 

7 

7 

Total 

i  System  Student 
j  Population 

3,3bi4 

3.7^5 

3,71*5 

3,266 

3.738 

3,738 

t  Numbers  in  parentheses  are  student  load  for  2 

Runway  Base. 

MISSION  ANALYSIS  FINDINGS  (Appendix  I  end  J) 


The  purpose  of  this  final  section  Is  to  show  the  major  decision  dates  and  cost  of 
each  of  the  six  future  system  options  described  in  the  previous  section.  Figure  32  is  a 
portrayal.of  these  six  system  options.  The  figure  serves  as  a  decision  :rje  and  maps 
out  the  logical  paths  available  to  tne  Air  Force  for  conducting  UPT  In  the  1972  through 
1990  time  period. 


Dee  I  s  ion_  Tree  Uesijjn 


It  Is  Important  to  highlight  the  fact  that  the  decision  tree  design  places  emphasi*: 
on  training  requirements  and  concepts.  One  of  the  significant  findings  of  the  Mission 
Analysis  establishes  that  Future  UPT  should  Include  Increased  training  requirements,  and, 
therefore,  the  path  toward  Increased  training  requirements  Is  the  most  logical  one. 

All  of  the  data  that  will  be  presented  on  the  six  system  options  are  based  on  a  total  pilot 
production  of  3665  students  annually  through  1990-  Therefore,  If  graduate  production  for 
example  should  decrease,  some  of  the  decision  dates  for  the  various  system  options 
would  change.  The  simulator  decision  dates  would  not  change,  but  the  aircraft  decision 
dates  would  change  to  later  dites. 


Sys_t  cm  0j5_t  ions  evaluation 

Each  of  the  six  system  options  will  now  be  evaluated  In  terms  of  the  major  decision 
dates  necessary  to  reach  full  Implementation.  Certain  advantages  and  d Isadvantages  are 
given  for  each  system  option. 

Option  I -A,  T-37/T-36 

Only  one  system  option  Is  viable  If  the  Air  Force  continues  with  today'.;  20  training 
1 oqul rements .  No  other  mix  of  aircraft  were  considered  because  wltt  simulation  applied 
to  today's  192.5  jet  hour  program  --  the  T -*3 7  and  T-3o  will  last  un  ,1  1990.  Also,  no 
cons  Iderat  Ion  was  given  to  a  specialized  training  approach  because  with  only  20  mining 
requirements  there  Is  no  Justification  bated  on  the  commonality  of  training  requirements 
to  adopt  a  specialized  approach.  You  will  note  on  the  decision  tree  how  the  Insufficiency 
dates  for  the  T -37  and  T-38  aircraft  change  at  simulation  Is  Introduced. 

The  decision  dates  for  the  two  simulators  will  be  explelnsd  In  detell.  Table  XL  II 
shows  the  program  phase  for  the  TS-2  simulator.  It  should  be  noted  that  because  TS-2  Is 
off-the-shelf  technology,  there  Is  no  need  to  go  through  the  velldatlon,  rat  I  fleet  Ion, 
and  full  scale  davelopment  phase.  The  only  reeson  a  program  decision  Is  necessary  In 
1973  Is  to  ensurq  that  the  simulator  buildings  are  initiated  In  the  MCP  cycle,  to  be  ready 
In  I976  when  the  T$*2s  are  delivered.  This  program  phasing  for  TS-2  will  be  the  seme  for 
all  system  options.  Therefore,  It  will  not  be  covered  In  detell  again. 

Table  XU  1 1  shows  the  program  phase  for  the  TS-3  simulator.  It  should  be  remembered 
that  the  orogram  decision  date  of  1977  depend;  on  v:!!dst!sr.  by  ihs  advc need  ilnmletiwii 
reseerch  underwey  In  UPT  and  simulation  research  programmed  for  other  Air  Force  projects. 
The  program  phasing  for  T> - 3  I*  elso  the  seme  for  all  system  options  and  will  not  be 
covered  In  detail  again. 
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Figure  32.  Decision  Tree 


TABLE  XL  1 1 


TS-2  PROGRAM  PHASE 


Phase 

Date 

•  Program  Dec  Is  Ion 

1973 

Val Idation  Phase 

Ratification  Decision 

Full  Scale  Development  Phase 

a.  Development  Award 

b.  Completion  of  First  Unit 

c.  Test 

a  Production  Decision 

197*1 

Production  rhase 

a.  Award 

b.  Oe  II  very  of  Flrtt  Unit 

c.  Delivery  Schedule,  Maximum 

complexes/cockpl ts 

1 97*4 

1976 

12/48  per  year 

TABLE  XLIII 


TS-3  PROGRAM  HHASt 


Phase 

Da  te 

•  Program  Decision 

1977 

Val Idation  Phase 

1977 

Ratification  Dec  It  Ion 

1977 

Full  Scale  Development  Phase 

a.  Development  Award 

b.  Completion  of  Flr.l  unit 

c.  Test 

1977-1980 

1978 

1980 

1980 

e  Production  Decision 

I960 

Production  Phase 
a.  Award 

h.  Delivery  of  First  Unit 
c.  Delivery  Schedule,  Maximum 
complexas/cocFpi ts 

1981 

1983 

12/48  per  year 

In  summary  of  this  system  option,  It  incorporates  today's  level  of  training  with  the 
benefits  cf  Imulation  applied.  The  findings  of  tie  Mission  Analysis  show  that  while  this 
system  option  nay  he  adequate  by  today's  standard  It  Is  not  adequate  for  the  1972-1990 
tine  period. 

The  remaining  five  options  provide  for  Increased  training  requirements,  and  are 
designed  to  provide  the  quality  needed  fox  the  future  Undergraduate  Pilot  Training.  The 
next  three  system  options  to  be  discussed  Incorporate  26  training  requirements. 

Option  I  :  - 

The  decision  tier.  (Figure  32)  shows  the  Insufficiency  'ales  of  the  T -3 7  and  T-38 
aircraft  for  this  option.  The  system  uses  the  T - 3 7  and  T-3o  In  equal  proportions  of 
flying  and  simulator  hours.  As  a  result,  the  T - 3 7  Is  driven  to  Insufficiency  In  numbers 
prior  to  use  of  th-  TS-2  simulator.  However,  the  Insufficiency  Is  small,  approximately 
II  aircraft,  and  *an  be  overcome  by  tenjorari  ly  going  to  a  higher  than  normal  utlli~’r.on 
rote.  The  major  disadvantage  of  this  system  concerns  the  necossery  decision  to  buy  new 
T  37  alrcrai t  '  n  19/3. 

Although  buying  T-37  aircraft  ii  an  acceptable  solution  to  make  the  system  last 
through  1990  --  It  is  no*  a  timely  onr .  The  oeclsion  on  tho  number  of  T-37  aircraft  to 
buy  depends  on  the  ccnfidmce  level  of  T5-3  simulation.  If  enough  T-37*  are  bought  to 
cover  a  major  slippage  In  1S-J  simulation  tTable  XL  Ml)  --  2k2  aircraft  must  be  purchased 
in  1973  for  delivery  beginning  1975.  If  T*37s  are  purchased  based  on  T  S -  3  developing 
as  forecast,  then  only  100  .Ircraft  must  be  purchased  In  1973  for  delivery  beginning 

1975 


OjsrJ on_ t_a-_2/;_-;_8 

This  system  opr  ‘  on  (reference  Figure  32)  Is  the  same  as  Option  1  I -A  except  In  this 
option,  new  T-37  aircraft  arc  not  purchased.  Instead,  the  T-37  I*  allowed  to  reach 
retirement  and  a  new  prlmcry  Jet  trainer  is  purchased.  The  simulation  decision  dates 
remain  the  same  as  previously  explained.  The  T - > 7  Insufficiency  uatc  of  197k  is  corrected 
In  the  same  manner  as  previously  explained  for  Option  1 1 -A .  The  T-37  Insufficiency  date 
of  I986  cannot  be  extended  because  at  this  point  larnr  numbers  of  aircraft  reach  retirement. 

The  program  phase  of  the  new  primary  trainer  Is  mown  In  Table  XLIV,  The  program 
decision  date  of  1982  Is  bateu  on  the  Tf-3  tlmulatlnr  forecast.  In  this  case,  a  total  of 
36k  elrcraft  are  purchased.  If  the  Ti-3  simulator  doe*  not  develop  as  forecast,  the  decision 
data  fur  the  TA-2  aircraft  must  oe  moved  forward  to  1900.  The  decision  datj  has  to  be  moved 
up  to  allow  for  tho  Increased  number  of  aircraft  that  have  to  be  produced  --  5'9  (total). 

The  major  advantage  of  thl*  system  over  the  T  -  37/T  "3t>  alternative  (Option  II -A)  Is 
the  extended  decision  time,  the  major  decision  dele  for  the  1A-2  aircraft  comes  after 
the  foreran  decision  date  of  the  T S - 3  simulator.  Therefore,  the  decision  on  how  many 
aircraft  to  purchose  can  hi.  r.adn  with  much  more  visibility.  in  addition,  the  TA-2 
aircraft  will  provide  the  advantages  of  a  more  modern  aircraft  that  meets  all  the  future 
rcgul rements  for  a  primory  trainer. 

Oj't  Ion  J  I  -_C_,  TA-3 

This  option  (refinance  figure  37)  is  0  unique  one.  It  uses  0  single  phase  generalized 
approach  to  .iccompllth  the  26  training  requirements,  with  tho  conceptual  aircraft,  the  TA-3. 
Th<;  system  starts  out  the  same  as  previously  explained  In  Option  I  I -A  for  26  training 
ri  11  u I  re'  ent*  .  Tills  Is  necessary  10  comply  with  the  requirement  that  the  current  trainer 
olrcroft  life  lie  uvd  l.rfmi-  nc.  ir;ulpnrnt  I >.  |>urchesed.  The  only  decision  dales  for  this 
opt  ion  mat  has  not  buun  explained  previously  concern  the  decision  date  for  the  TA-3 
u I ( c  r«  f  1  . 


103 


TABLE  XL  IV 


TA-2  PROGRAM  PHASE 


Phase 

Date 

•  Program  Decision 

1982 

Val Idatlon  Phase 

1932 

.Ratification  Decision 

1982 

Full  Scale  Development  Phase 

a.  Development  Award 

b.  Completion  of  First  Unit 

c.  Test 

1982-1986 

1983 

1985 

)965-l986 

•  Production  Decision 

1985 

Product  Ion  Phase 

a.  Award 

b.  Delivery  of  First  Unit 

c.  Oellvery  Schedule,  Maximum 

1986 

1987 

300-360  per  year 

TABLE  XL V 


TA-3  PROGRAM  PHASE 


Phase 

Date 

•  Program  Dec  Is  Ion 

1981 

Val 1 dat Ion  Phase 

1981 

Ratification  Decision 

I96I 

full  Scale  Development  Phase 

a.  Develon -ent  Award 

b.  Completion  of  First  Unit 

c.  Test 

1981-1995 

1982 

1986 

1984-1985 

•  Production  Decision 

1984 

Production  Phase 

a.  Award 

b.  Delivery  of  First  Unit 

c.  Delivery  Schedule,  Maximum 

1985 

1986 

300-360  per  year 

The  program  phase  for  the  TA-3  purchase  Is  as  outlined  In  Table  XLV.  The  program 
decision  djte  of  1 98 1  Is  base*  on  the  T S •  3  forecast  aval lahl 1 1 ty  and  the  purchase  of  73 ^ 
aircraft.  If  the  T S - 3  simulator  does  not  develop  as  forecast,  the  decision  data  must  be 
moved  forward  to  1900  to  allow  for  the  Increased  number  of  aircraft  that  have  to  be 
prooucad  --  1079  total. 


The  major  advantage  of  this  system  design  is  Its  simplicity.  Using  a  single  aircraft 
for  th«-  sntlre  training  program  provides  for  a  wide  range  tf  flexibility  In  the  training 
approach.  One  specific  advantage  Is  the  reduction  in  flying  hours  because  the  transition 
of  students  to  a  different  aircraft  midway  In  ,'he  course  is  not  required.  As  a  result, 
the  course  calls  for  I A  fewer  hours.  Another  advantage  of  this  concept  's  the  fewer 
number  of  bases  required  to  ope-ate  the  program.  The  major  disadvantage  of  this  approach 
Is  the  heavy  systens  Investment  outlay  required  to  procure  the  TA-3- 

The  final  two  system  options  to  be  discussed  Incorporate  30  training  requirements 
(specialized  training). 

Option  i I  I -A,  T-37/T-38/TA-A 

The  major  decision  dates  for  this  system  option  are  shown  on  the  decision  tree 
(Figure  32).  The  dates  ha /e  all  been  previously  explained  except  the  decision  on  the 
TA-4  aircraft.  The  decision  dates  necessary  for  extending  the  T-37  life  are  the  same  as 
Option  I  I -A  because  the  primary  phase  of  training  Is  the  same  In  both  II -A  and  1 1 l-A. 

The  program  phase  for  the  TA-4  with  the  major  decision  dates  Is  as  shown  In  Table  XIV  I  . 
It  Is  important  to  point  out  that  the  Mission  Analysis  considered  only  conceptual 
aircraft  designs  for  purposes  of  comparison.  All  of  the  dates  shown  on  th:«.  table  assume 
the  design  of  a  new  aircraft  to  meet  the  specifications.  However,  there  -.re  several  off- 
the-shelf  light  Jet  transport  aircraft  that  might  meet  the  spec  I f I  cat  ions  and,  thereby, 
reduce  this  time  schedule.  *f  the  decision  were  made  to  go  to  a  30  training  requirements 
'.pedal  Ized  Future  UPT ,  It  would  be  to  the  Air  Force's  advantage  to  further  pursue  this 
poss  I  b  1 1 1  ty . 


TABLE  XLVI 


TA-4  PROGRAM  PHASE 


Phase 

Date 

•  Program  Oec 1 S Ion 

1973 

Val ‘datlcn  Phase 

1:173 

A. : 1 f lea 1 1  on  Oec isi on 

1973 

Full  Scale  Development  Phase 

a.  Development  Award 

b.  Completion  of  First  Unit 
c  Test 

1973-1977 

1974 

1976 

1976-1977 

•  Production  Decision 

1976 

Production  Phase 

a.  Award 

b.  Delivery  of  First  Unit 

c.  Oellvery  Schedule,  Maximum 

1977 

1978 

144  per  year 

The  major  advantage  of  the  specialized  30  training  requirements  concept  I*  <ts 
ability  to  provide  more  tailored  training  for  the  new  pilots  initial  assignment-  The 
disadvantages  center  around  system  flexibility  (ability  to  respond  to  changes  In  graduate 
assignment  distribution)  and  complexity  of  operation  (three  aircraft  operating  on  the 
same  base).  These  disadvantages  were  consicered  In  the  Mission  Analysis  and  allowances 
were  made  to  ensure  an  adequate  level  of  flexibility  and  an  acceptable  level  of  operational 
complex  I  ty. 
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The  major  decision  dates  for  this  optlo'  are  shown  on  the  Decision  Tree  (Figure  32). 
Al!  of  the  details  for  * >ese  decisions  have  at  'eady  been  explained  under  the  other  system 
options. 

The  major  advantage  of  this  option  over  the  previous  specialized  Option  1 1  I -A  concerns 
the  type  primary  aircraft  and  the  critical  nature  of  the  decision  date.  The  1982  decision 
date  on  the  TA-2  allows  better  visibility  on  the  TS-3  simulator  development  and  provides 
for  a  more  modern  primary  trainer  that  completely  meets  nil  of  the  future  primary  trainer 
requi rements . 


$yst_em  Op_t_| on_ C o_s_t_inr) 

Detailed  costing  was  accomplished  on  each  of  the  six  future  system  options.  The 
cos*»ng  was  done  primarily  for  the  purpose  of  comparing  the  different  systems.  Specifically 
the  costing  Information  was  needed  to  answer  questions  about  the  total  cost  of  a  given 
syst'm,  how  much  savings  could  be  realized  by  employing  simulation,  how  much  would  the 
Increased  training  requirements  cost,  and  what  the  cost  would  be  to  introduce  the  new 
conceptual  aircraft.  Esch  of  these  questions  will  be  answered  in  oetaii.  However ,  before 
proceeding  It  Is  necessary  to  define  certain  costing  terminology  that  is  critical  to  the 
understanding  of  the  costing  results. 

«  Total  System  Outlay  --  This  category  is  the  total  outlay  in  terms  of 
1971  dollars  Including  DDTtE,  Investment,  and  operations. 

•  Terminal  Value  -*  Terminal  value  refers  to  the  value  of  equipment  life 
remaining  at  .ne  end  of  year  1990.  Because  equipment  purchases  occur  at 
various  limes  throughout  the  19-year  period  of  cne  study,  terminal  value 
Is  used  to  place  systems  with  different  life  spans  on  an  eauitable  ..ost 
basis  fer  comparison.  This  is  acconp) i shed  by  deducting  the  value 

of  the  remaining  equipment  ar  the  end  of  the  19-year  period  from  the 
equipment  Investment. 

4  Period  Cost  -*  This  value  Is  derived  by  subtracting  terminal  value  from 
the  total  system  outlay.  In  tnis  manner,  systems  with  different  life 
'pans  can  be  compared  on  an  equitable  cost  basis, 

0  Cost  Savings  Over  the  Baseline  --  The  period  cost  of  the  system  options 
are  compared  with  the  period  cost  of  the  baseline  system.  Cost  savings 
are  shown  as  positive  numbers.  Numbers  In  parentheses  indicate  a  period 
cost  greater  than  the  Baseline. 

•  Present  Value  --  The  present  value  concept  recognizes  the  time-value  of 
money.  Yearly  cash  flows  are  discounted  at  a  10  percent  rate  and  summed 
for  the  19-year  period.  Terminal  Value  (discounted  through  1990)  1$ 
subtracted  from  the  sum  to  arrive  at  the  present  value. 


Sy_s_t am  Cot  t  Dat_a 

Each  of  the  six  future  system  options  and  the  base'ine  system  (today's  UPT  program) 
were  costed  for  operation  through  1990.  The  total  cost  of  each  system  was  determined  by 
summing  the  Oeslgn,  Development  Testing,  and  Evaluation  (DDTlE)  cost,  investment  cost, 
and  operating  cost  for  sach  year  of  operation.  The  costing  factors  were  properly  sequenced 


to  reflect  the  transition  dates  and  equipment  purchase  -ates  previously  described  for 
each  system.  The  result  of  this  effort  produced  cash  flow  profiles  for  each  of  the 
systems.  Figure  33  is  a  cash  flow  profile  of  the  baseline  system.  It  shows  that  in  order 
to  make  today's  program  last  through  IS90,  years  1973  through  1976  will  require  a  large 
investment  to  buy  additional  aircraft  and  new  aircraft  avionics  necessary  for  future 


operations.  The  operating  cost  settles  down  after  197**  to  between  345  to  347  million 
dollars  annually.  If  all  the  DDT&E,  Investment  and  operating  cost  are  summed  up  for 
the  19-year  period,  a  total  system  outlay  figure  results  (in  this  baseline  case  it  adds 
up  to  6.786  billion  dollars).  Figure  33  also  shows  that  1  mediately  after  1990  the 
system  has  a  terminal  value  of  164  million.  This  terminal  value  figure  Is  subtracted  from 
the  total  system  outlay  to  give  the  period  cost  (19-year  period)  for  operating  the  pilot 
training  system. 


ye  an 


Figure  33.  System  Cash  flow 

Cash  flow  profiles  for  the  si*  viable  system  options  were  accomplished  with  only 
TS-2  simulation  applied  through  1990.  Another  set  of  cish  flow  profiles  was  accomplished 
with  TS-2  and  T 5 - 3  simulation  applied  through  1990.  It  should  be  remembered  that  TS-2 
simulation  cannot  be  In  operation  before  1976  anw  TS-3  before  1983. 

The  results  of  these  cash  flow  computations  are  shown  In  Table  XLVII  for  7S-2  only 
and  Table  XLVII I  for  TS-2  end  TS-3-  These  two  tables  will  provide  the  besls  tor  the  cost 
analysis  of  the  si*  future  oys tem  opt  I ons .  The  tables  will  be  referred  to  frequently  for 
comparing  the  different  systems. 
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TABLE  XLV  I  I 


SYSTEM  COST  OA^A,  TS-2 


H 1  !S . 

20  TR 

Sen  --  26 

TR 

PBS 

Basel Ine 
1*37 
T-38* 

T-37 
[  T-38 

T-37 

T*38  . . 

TA-2 

TA-3 

MM 

■2H 

mmraM 

TA-2 

T-38 

Total  System  Outlay 

6,786 

6,21.6 

6,810 

7,  !C2 

7.966 

7.078 

7,370 

Terminal  Value 

0  66) 

(176) 

Ci3) 

(352) 

(799) 

(656) 

(595) 

Period  Cost 

6,622 

6,070 

6.597 

6.750 

7.167 

6,622 

6.775 

Cost  Savings 

Over  Bc,ellne 

-- 

552 

25 

(128) 

(565' 

0 

(153) 

Present  Value 

..  J 

3.175 

2.970 

3,210 

3.235 

3,612 

3.361 

3.366 

‘No  TS-2  for  Baseline 


IA6LE  XLVI I  I 

SYSTEM  COST  DATA,  TS-2/TS-3 


Cen  -- 

20  TR 

Cen  --  26 

— 

r 

warn 

■in 

m 

m 

MESH 

TA-3 

H 

TA-2 

T-36 

TA-i. 

Total  System  Outlay 

6,786 

6.079 

6,391 

6.991 

7,681 

7.012 

7.287 

Terminal  Value 

(166) 

(279) 

(307) 

(656) 

(758 

(563) 

(650) 

Period  Cost 

6,622 

5.800 

6,603 

6.537 

6,923 

6,669 

6,507 

Cost  Savings 

Over  Base  1 1  no 

822 

213 

85 

(301) 

153 

2!> 

Present  Value 

3.175 

2,520 

3,»76 

3.198 

3. 316 

3,313 

3.337 

‘No  TS-2/TS-3  Tor  Baseline 

Sy*tem  Cost  Ranking- — —  - 

One  of  the  key  question*  In  the  anelyjlt  of  the  »lx  syitem  option*  concern*  their 
ranking  In  term*  of  the  period  cost.  Based  on  the  figure*  compiled  In  Teble  XLVI 1 1  the 
cost  renklng  Is  as  folio**  (both  TS-2  and  TS-3  applied); 
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T-)7/r-)8 

20  Traintno  Bequl rements 

(least  expan* Iva) 

T-J7/T.)fl 

26  Training  BenUrements 

T-J7/T-J0/TA-G 

30  Tralnlnq  Bequl rements 

TA-2/T-30 

26  Training  Baqul remanta 

TA-2/T -38/tA-G 

30  Training  Bequlramants 

Baseline  (no  slmgletlon) 

TA-; 

26  Training  Baqul ramants 

(most  axpanslva) 

T>ilf  ranking  oesad  on  fta r I od  coil  shows  that  there  iri  five  viable  system  options  that 
era  lata  o/.prnilva  than  the  present  method  of  training,  and  four  of  thata  systems 
represent  Increased  quality  bated  on  anpandad  training  raqul rw  entt .  While  period  cottt 
rapraiant  the  amount  of  dollars  expanded  (after  terminal  value  adjustment),  the  more 
meaningful  cost  for  de'.e'mlnlng  the  tyslnm  rankings  It  the  present  value  cost. 

The  pratam  value  concept  edjutt*  tho  future  axpandl turas  made  In  the  different  yaar t  to 
todav'i  value  (rnrugni i 1 ng  the  time  value  of  money)  and  puts  all  systems  on  an  equitable 
bat  Is  for  ;omperlion.  Using  the  present  value  figures  from  Table  HVil  end  XLVIli  cost 
rankings  w art  established  for  the  different  systems.  Table  XL  I X  shows  these  renklngt 
(number  one  bring  least  expensive).  The  first  ranking  (column  I)  is  within  training 
raqul rtmanti  arid  holds  true  for  either  of  (he  simulator  (TV-2  or  T V  •7/tT-^T  combi  net  I qns . 
for  example,  fur  20  training  raqul rements,  the  two  systems  indicated,  always  rani,  ona 
a"d  two.  Likewise  ’>  f  26  training  raqul  rement s ,  the  three  systems  shown  always  rank 
One,  two,  and  thrae.  In  other  words,  Ilia  cost  ranking  within  tie;nlng  requirement 
categories  does  not  change  w.th  simulator  level.  However,  across  train. ng  requirement 
categories,  a  change  In  cost  ranking  does  occur  between  the  basal  In*  and  ganarallied 
26  training  requirements  option  using  the  1*37  and  T-JB,  A  change  also  occurs  botwatn  the 
single  f.hr  i  1A-J  option  and  the  specialised  option  using  thu  TA-2/T-J0/TA-6 .  Based  on 
|.r'S«n(  value  ranking  #nu  with  TV-2  orily,  (hera  Is  only  ona  systam  that  Is  lass  axpenslva 
than  lh«  baseline.  Htausvar .  ttia  systems  ranking  third  and  fourth  ara  only  slightly  more 
axpanslva  (sea  Table*  Xl.VIl)  end  they  Incorporate  26  training  raqul remantl .  With  Tt-2  and 
T 6 - 3  applied,  two  system  are  less  expensive  than  the  baseline  (see  Table  XIVII), 


TABU  XUX 
(,0V t  BANKING 

(Using  Present  Velue  of  Pei lod  Gust) 


. . s^s  am 

HI 

m 

m 

20  Trelnliu  Baqul ramants 

flan  Y-jT/'f-fB  wll)i  simulation 

HHH 

i 

— 

i 

Hesetlr.e  (no  simulation) 

2 

y 

2(<  T i  a  1  n  1  no  B«>iu  1 1  arm iM  s 

flen  Y  -  jy7T-)l>  vrT  t)i  simulation 

) 

2 

Gen  TA-7/1 -SB  with  slmult.ion 

i 

k 

6 

Gon  TA'3  vlth  simulation 

j 

7 

6 

Jb  Trplnlnu  Bequl  (  erne-1  s 

Vp»C  Y-J,/Y- JW/TA-4  with  1 1  mu  let  Ion 

i 

6 

i 

*>pec  fA  7/t  jll/IA-G  wl'h  simulation 

i 

6 

-  -«  — s  a 

7 

l'ig 


** 


tm  *  a 


f~-  a  s 


Cost  of  Increased  Training  acquirements 


It  t»  significant  n  the  coit  ranking  analysis  to  understand  the  Impact  of  going  from 
20  training  requirement*  to  26  or  thirty.  In  order  to  determine  this  type  of  cost.  It 
will  he  necesiary  to  select  from  the  six  lystem  options  three  systems  with  the  most 
comonellty  that  differ  only  In  the  number  of  training  requirements  they  incorporate. 

Ihe  .'h.ce  options  selected  are  Concept  I -A ,  1 1  -A ,  and  lll-A.  All  three  systems  use  the 
T-5/  and  T-36  alrcm't.  Concept  lll-A  employs  an  additional  aircraft  because  It  Is  a 
special  ized  program. 

Tables  L  and  U  show  both  the  cost  end  training  differences,  respectively,  among 
these  throe  alternative  systems  using  TS-2  and  T$*3  simulation.  This  Information 
establishes  the  cost  •/  going  from  20  to  26  training  requirements  as  616  million  In 
period  cost  and  266  r'lilon  In  present  value  cost.  To  go  from  20  to  30  training 
requirements  costs  669  million  In  period  cost  end  393  million  In  present  value  cost. 

The  system  characteristics  tabid  shows  the  changes  In  flying  hours  and  course  lengths 
necessary  to  accomplish  the  Increased  training  requirements. 

TAbLe  l 


irSTEH  COST  DATA,  TS-2/TS-3 


m 

■B 

Spec  - -  30  TR 
T-37 

T-33 

TA-9 

Total  System  Outlay 

0 

VD 

_ 

6.716 

7,012 

Terminal  Value 

(279) 

(307) 

(593) 

1‘ariod  Cost 

5,000 

6,909 

6,969 

Cost  Saving*  Over  Oasellne 

022 

213 

153 

Present  Value 

2.920 

3,179 

3,313 

TAOLC  U 


SYSUi  CHARACTERISTIC'.,  TS-7./TS-3  SIMULATORS 


9  tym 

■RH 

H 

Spec  -- 
T*5 

30  TR 

7 

1-38 

TA-9 

hands  -on  \  lying  Hours 

106 

122 

13' 

121 

T V - Z  Simulator  hour* 

60 

V- 

72 

72 

Tv-3  Simulator  Muuis 

99 

50 

59 

93 

Course  Lenyht  (Weeks) 

50 

65 

»5 

Aircraft  Purchased 

0 

T  -37 ;  100 

T-37: 

100 

TA-9: 

195 

li  ?  Simulators  Purchased 

96 

112 

112 

Ti  l  W 1 mu  Tatars  Purchased 

72 

112 

112 

'lumber  of  Haves 

6 

7 

7 

_ _ _ _ 

'  lu 


d 


No  attest  should  be  made  based  on  this  dati  to  establish  other  relationships  of 
cost  to  training  requirements,  for  example,  It  does  not  follow  that  If  It  were  decided 
to  train  only  23  training  requirements,  the  cost  difference  would  b-  half  of  the  value 
given  to  go  from  20  tc  twenty-six. 

The  only  way  to  establish  meaningful  cost  differences  between  numbers  (other  than 
20,  26,  and  30)  of  training  requirements  Is  to  accomplish  a  similar  and  complete  analysis 
of  each  alternative  and  then  compare  the  costs. 

Cost  of  Simulation  — _ 

The  Impact  of  simulation  has  already  been  described  In  terms  of  Its  potential  for 
Increasing  training  quality.  Now  the  cost  Impact  of  simulation  only  will  be  presented. 

To  do  this,  the  cost  of  Concept  I -A  will  be  compared  to  the  Baseline  System.  However, 
the  Baseline  had  to  be  adjusted  because  the  differences  between  the  Baseline  and  Concept  I -A 
Include  factors  other  than  simulation.  The  primary  adjustment  made  was  to  Increase  the 
course  length  of  the  Baseline  case  to  Incorporate  the  reduced  training  rate  concept. 

Table  III  shows  the  standard  Baseline,  adjusted  Baseline  and  Concept  l-A  with  TS-2 
simulators  only  and  with  TS-2  and  TS-3  simulator  applied.  The  table  shows  that  the 
savings  resulting  from  TS-2  amount  to  $578  million  using  period  cost.  The  combined  savings 
from  TS-2  and  TS-3  amounts  to  $868  million  using  period  cost.  These  savings  are  for  the 
19-year  period.  However,  the  benefits  of  simulation  are  not  able  to  be  applied  until  1976 
for  the  TS-2  and  1983  for  the  TS-3. 


TABLE  LI  I 
SYSTCM  COST  DATA 

(Generalized  20  Training  Requirements) 


Baseline _ 

T-37 

T-38 

TS-2 

T-37 

T-38 

TS-2/TS-3 

T-37/T-36 

Standard 

T -37/T-38 
Adjusted 

Total  System  Outlay,  $M 

6,786 

6,785 

6,244 

6,079 

Terminal  Value,  $M 

(164) 

(137) 

(174) 

(279) 

Period  Cost,  $H 

6,622 

6,648 

6.0/0 

5,800 

Cost  Savings  Over  Basel lne,$H 

-- 

— 

578 

848 

Present  Value 

3,175 

1  ..J 

3,172 

2,970 

2,920 

To  present  additional  Insight  Into  the  cost  Impact  of  simulation.  Table  Llll  present; 
annual  operating  costs  for  comparison.  From  r.o  simulation  to  TS-2  level  simulation,  the 
reduction  In  operating  cost  Is  estimated  to  be  $40.1  million  per  year.  When  TS-2  end  TS-3 
ere  combined,  the  operating  cost  declines  another  $37 •  5  million  per  y oar.  This  Is  a 
combined  totel  of  77.6  million  dollars.  If  the  cost  of  simulator  0DHE ,  Investment, 
and  facilities  are  amortized  over  a  15-yeer  llfe.net  annual  savings  of  $31.0  million  for 
the  TS-2  and  $25.3  million  for  the  TS-3  simulator  results.  These  cost  saving  projections 
are  Impressive.  However,  they  do  not  present  the  complete  cost  Impact  picture  of 
s I  mu  I  at  Ion .  It  must  be  remembered  that  simulation  allows  cons Iderable.  extension  of  the 
trainer  alrcreft  sufficiency  dates  and,  thereby,  dotwys  the  high  Investments  cost 
necessary  for  aircraft  replacement. 
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TABLE  U  I  I 


COST  IMPACT  OF  SIMULATION 
(20  Training  Requirements,  T-37/T-33) 


Costs , 

$H 

Annual  Level-Off  Operatlny  Cost 

•  T-37/T-38  v/1  th  no  simulation 

348.1 

♦  T-37/T38  with  TS-2  cn|u 

308.1 

Impact  of  TS-2 

40.1 

•  Y-37/T-38  with  TS-2  end  TS-3 

270.6 

Impact  of  TS-3 

37.5 

T_S_-_2 

uzi 

Reduction  In  Operating  Cost 

40.1 

37.5 

Annual  Depreciation  of  Investment 

9.1 

12.2 

Projected  Net  Annual  Savings 

31.0 

25.3 

Combined  Annual  Savings 
(TS-2  ar.d  TS-3! 

_ 

$56.3  Ml  1 1  Ion 

Cost  of  fieplarement  Aircraft - 

To  determine  the  cost  Impact  of  Introducing  the  new  conceptual  aircraft  It  Is 
necessary  to  compare  like  systems  and  Isolate  the  difference  to  the  training  aircraft. 
The  cost  of  Introducing  the  TA-2  aircraft  compared  to  the  alternative  of  extending  the 
T - 37  fleet  sufficiency  Is  found  by  comparing  the  cost  of  Concept  1 1 -A  and  1 1 -B . 

Table  LIV  shtws  the  difference  in  period  costs  of  the  two  systems  to  be  153  million 
dollars.  However,  buying  a  new  TA-2  aircraft  results  in  a  higher  terminal  value  for 
Concept  I  I -B  which  means  It  has  potential  past  1990. 


TABLE  LIV 


SYSTEM  COST  DATA,  TS-2/TS-3 


— 1 

1 

General Ized 

26  Training 

Requl rements 

T-37 

r-38 

1 

TA-2  i 
T-38  ! 

Total  System 

6,716 

6 

Outlay 

Terrains!  Value 

(307) 

( 

Period  Cost 

6,4oy 

6, 

Cost  Savings 

213 

L 

Over  Basel Ine 

_ 1 

The  next  cons  I  derat  Ion  Is  the  cost  impart 
of  ropleciiv;  both  the  T - 3 7  and  T-3C  with  thu 
TA-3  oircr-jt'.  o'lployud  in  Concept  II  -f> .  If 
Concept  I  I  -C»  is  adopted,  T,'.  3  delivery  must 
begin  In  I 'jC;,  orwj  full  transition  to  the 
one  aircraft  system  will  take  place  while 
thare  Is  still  fleet  life  remaining  In  the 
T-38.  Because  this  remaining  7-38  life  could 
not  be  projected  for  usa  In  UPT ,  no  credit  was 
given  for  the  remaining  value. 

However,  If  the  remaining  T-3fls  could  be 
id  to  meet  some  other  Air  Force  requirement; 
in  the  cost  Impact  of  Introducing  the  TA-3 
uld  have  to  be  aujusted  downward. 

Table  IV  shows  the  difference  In  period 
.os t  uf  the  TA-3  compared  to  the  T-37/T-3B 
system  to  be  S 5 1 ^  million  --  vll  of  which  c„n 
be  attributed  to  the  Investment  cost  of  thj 
n ew  TA-3  e I rcraf t . 


The  TA-4  conceptual  aircraft  cost  Is  Identified  with  both  specialized  training 
options  and  the  question  of  cost  Impact  of  replecemort  does  not  apply. 
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TABLE  LV 


Sensitivity  Anjlyscs 


SYSTEM  COST  DATA,  TS-2/TS-3 


No  analysis  would  be  complete  without 
sensitivity  exauinat Ion  of  the  HPT  system 
factors.  All  the  costs  presented  until  now 
have  been  based  upon  single  values  for  the  var¬ 
ious  factors  of  each  system.  For  Instance, 
graduate  production  was  set  a*  3665  graduates 
per  year.  These  values  are  called  thgf system 
design  point  values.  They  were  developed  as 
a  part  of  the  Mission  Analysis  and  represent 
the  values  that  opply  best  for  each  systtm  under 
the  circumstances  investigated.  However,  these 
values  must  be  expected  to  change  since  the 
undergraduate  ol lot  training  system  Is  very 
complex  and  a  19  year  period  Is  being  invest!* 
gated.  For  example,  since  tne  mid-term  of 
this  study,  graduate  production  has  dropped 
from  4314  per  y.;ar  to  3665  per  year.  In  order 
to  evaluate  the  effect  of  future  changes  on  system  variable-;,  a  sensitivity  analysis  had  to 
be  considered.  The  simplified  cost  model  previously  described  was  the  analytical  tool 
used  In  accomplishing  the  sensitivity  analysis. 


Genera  1 1  zed 

26  Training 

Requ 1 rements 

T-37 
_  T-38 

TA-3 

Total  System  Outlay 

6,716 

7,681 

Terminal  Value 

(307) 

(758) 

Period  Cost 

6,409 

6,923 

Cost  Savings  Over 

Basel Ine 

213 

— 

(301) 

The  major  part  of  the  sensitivity  analysis  used  the  single  factor  approach,  whereby 
the  impact  of  changing  one  factor  was  determined  by  holding  the  other  factors  constant. 
This  method  provides  good  approximations  of  the  cost  Impact  that  results  from  changes  to 
the  UPT  program. 


Twelve  factors  were  considered  initially.  .able  LVI  shows  the  factors-  The  middle 
column  shows  the  design  point  or  nominal  value  about  which  excursions  were  made.  The  last 
column  shows  the  range  over  which  the  factor  was  varied.  For  Instance,  graduate  production 
was  varleu  from  2500  graduates  per  year  to  4500  graduates  per  year,  Analysis  of  these  12 
factors  showed  that  six  had  a  less  than  one  percent  Impact  on  system  cost  for  a  20  percent 
change  In  the  factor  value.  The  remaining  factors  and  their  Impact  on  system  cost  are 
shown  I n  Table  LV I  I . 


TABLE  LVI 


FACTORS  CONSIDERED  IN  SENSITIVITY  ANALYSE 


Facto  s 

Oes Ign 
Point 

Range 

Graduate  Production 

3665 

2500-4500 

Student  Attrition,  percent 

10 

1-26 

Point  of  Attrition 

0.2 

0. 1-0,9 

Graduate  Distribution,  percent 

40 

32-50  FAIR 

Syl labus 

250  hrs 

t  20 

Simulation  Percentage 

30 

0-90 

Simulation  Rep  1 .  Ratio 

1  :  1 

0.51-31 

Utilization  Rates 

Various 

t  20 

Course  Length 

50  wks 

t  20 

Number  of  Bases 

7 

7,8,9 

na  intent  re  nn/’r  rt 

Var ious 

±  20 

Studrnt/I.istructor  Ratio 

2:  1 

l:l-3:l 

Using  graduate  production  as 
the  example  again  the  design  point 
was  3665,  2u  percent  of  that  value 
I*  735  graduates.  Increasing  pro¬ 
duction  735  graduates  to  4400 
raises  system  cost  16  percent. 
Propping  production  the  san>c  omoun  t , 
to  2930,  causes  a  16  percent  decrease 
In  cost.  An  Increase  In  the  first 
five  variables  causes  an  Increase  In 
cost.  Increasing  simulation,  how¬ 
ever,  decreases  cost  (as  simulator 
hours  are  Increased,  aircraft  hours 
are  decreased) . 

Another  type  of  sensitivity 
data  that  provide  good  insight 
Into  the  impact  of  changes  to  the 
UPT  syllabjs  Is  the  sys tern  cost  per 
hour  for  equipment.  Table  LVI I  I 
shows  a  c.mparlson  of  the  costs  of 
the  major  training  equipments  Iden¬ 
tified  In  the  enolysls.  These  costs 
were  obtained  by  varying  the  syllabus 
that  each  equipment  supports, 
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TA3LE  LV II 


TABLE  LVI  1 1 


FACTORS  WITH  LARGE  IMPACT 


Factor 

Factor 
Change , 
Percent 

Cos  t 
Change, 
Percent 

Graduate  Production 

+20 

Sy 1 labur 

+20 

Course  Length 

+20 

+  6.0 

Maintenance  Index 

+20 

+  3-5 

Student/Instructor  Ratio 

+20 

+  3-0 

Simulation 

+20 

-3.2 

COST  FOR  ONE  HOUR  CHANGE 


Equ 1 pment 

Equ 1 pment 
Cost  per  Hour 
Change 

Annual  Command 
Cost  per  Hour 
Change 

TS-2 

$122 

$  k65,OOC 

TS-3 

$138 

$  525,000 

T-37 

$230 

$  390,000 

T-38 

$3k) 

$  1  ,k 16,000 

TA-2 

$232 

$1,000,000 

TA-3 

$386 

$1,520,000 

TA-k 

$317 

$1,320,000 

changing  the  course  length  the  proper  amount,  end  finding  the  resultant  change  In  system 
cost.  Column  two  shows  the  average  additional  cost  of  one  student  fly  in-  one  more  hour 
In  each  type  of  cguipncnt.  If  a  student  used  the  TS-2  one  more  hour,  _ne  Increase  In 
cost  would  average  $122;  ODTtE  Investment  and  operating  costs  are  i-cluded.  Column  three 
shows  tne  total  annual  cost  of  all  students  flying  one  more  hour.  For  Instance,  if  the 
syllabus  originally  required  70  hours  In  the  TS-2  and  that  requirement  were  Increased  to 
71  hours  with  a  concurrent  Increase  In  course  length,  the  total  Increase  In  the  annual 
command  cost  would  be  k65,OOC  dol'ars.  Again,  ODTtE  Investment  and  operating  costs  are 
1 nc I uded , 

The  se.  witivlty  analysis  provides  a  clear  cost  Impact  picture  for  the  major  factors 
in  the  UPT  system.  This  Information  Is  useful  If  changes  to  any  of  the  system  factors 
arc  being  considered. 


M_l  s  s  I on_  Ann  lysis  Summary 


The  major  findings  of  the  Mission  Analysis  have  been  identified  and  explained  In  this 
report.  These  findings  are  summarized  below 

•  Training  requirements  analysis  has  Identified  a  need  for  higher 
quality  training  In  Future  Undergraduate  Pilot  Training. 

•  The  number  of  training  requirements  called  for  in  a  given  UPT 
curriculum  determines  If  the  program  should  be  generalized  or 
speclellzed.  The  Mission  Analysis  Identified  30  candidate 
training  requirements  tor  Future  Undergraduate  Pilot  Training, 
these  30  were  grouped  according  to  comionellty  In  the  force 
structure. 

e  The  system  approach  to  training  Is  a  most  valusule  concept  and 
has  been  applied  In  el'  system  options. 

e  The  six  system  options  Identified  in  the  decision  tree  represent 
optimum  trailing  packages  for  the  number  of  training  requirements 
specif ied  ana  tnc  equipment  employed. 


I  Ik 


•  A  10-percent  attrition  le'el  In  UPT  Is  e  realistic  goal  If 
centralized  selection  Is  employed  and  training  Improvement! 
are  Implemented. 

a  Flight  simulation  will  provide  the  breakthrough  for  Increased 
training  qua>lty  at  lower  cost.  Findings  support  simulation 
for  Instrument  training  by  l f*76  and  full  mission  simulation 
by  198). 

e  The  current  trainer  aircraft  are  adequate  for  the  future. 

However,  If  the  T  37/T-38  tyttam  options  calling  for  Increalec' 
training  requirements  are  adopted,  more  7*37  aircraft  will  have 
to  be  purchased.  In  addition,  both  the  T - 37  and  T - 38  require 
avionics  add-ons  to  operate  In  the  Future  UPT  environment. 

a  The  Air  Force  must  Identify  an  overall  plan  of  action  for  Future 
HPT,  which  vl  I  I  prc/lde  tKe  guidelines  and  time  phasing  for  naw 
training  concepts  e.n  equipments. 

The  decision  dates  given  In  the  report  assume  an  overall  plan  decision  date  of  January  197). 

The  major  findings  of  the  Mission  Analysis  have  been  presented.  Thera  remains,  how¬ 
ever,  one  Important  overall  finding  Implicit  In  thn  structuring  of  the  Future  UPT  s/stam 
options  and  that  It  the  requirement  for  overall  maiwigament. 

In  a  system  as  complex  as  Undergraduata  Pilot  Training,  with  Its  many  external  Influ¬ 
ences,  It  Is  necessary  to  employ  a  total  management  concept  where  long  range  management  Is 
employed  vigorously  and  on  a  par  with  near-term  management. 

To  realize  the  various  milestones  Ida-stifled  f o i  the  different  system  options,  the 
"rt'lvldual  system  elements  cannot  bo  allowed  to  evolve  at  their  own  pace.  Thera  has  to  be 
long  range  management  employed  to  ensure  that  proper  priorities  are  maintained.  The  HPT 
Mission  Analysis  hns  provided  the  Air  force  wltfs  an  Initial  capability  for  the  type  ot 
long  range  planning  that  Is  needed.  If  the  Impetus  provided  by  the  Mission  Analysis  is  to 
bo  sustained,  provisions  mutt  ba  >.md«  to  Incorporate  this  type  activity  Into  the  decision 
making  process  on  a  permanent  basis 


•  INOLt  *MA»f 


STEERING  COMMITTEE  FINDINGS 


The  M I  it  I oo  Anolytlt  Steering  Committee  received  the  fine)  Study  Group  briefing  on 
17  Decenbor  1971.  Tho  Steering  Ccmmltiae  hed  prevloutly  convened  three  timet  to  evaluate 
the  prograt*  of  tho  Study  Group,  and  they  were  cor.tlnuelly  edvlted  on  major  dove lopmentt 
In  the  en*>yt(t  effort,  After  the  final  briefing,  the  Steering  Committee  concurred  with 
all  rf  tho  major  flndlngt  of  the  Mlttlon  Analytlt.  The  following  I  temr  were  tpecl f Icgl !y 
erldratted. 

a  Tho  Steering  Committee  concurred  with  the  :»Ajor  finding  that  higher  quality 
training  at  enprotad  In  additional  training  requ  I  r  union  t*  cbove  the  20 
currently  taught  In  UPf  will  be  ncednd  In  future  yoort. 

#  Training  Improvement*  Identified  chwuld  be  purtund  at  Air  Tra  Ing  Coinrand, 
t ho  tyttent  approach  to  training,  coni  retired  ttudent  tcloct Ion,  reduced 
training  rate,  ttudent  management,  and  the  training  mariager  concept 
ware  hlghllyltel  for  Irmudlato  attention. 

a  The  application  of  flight  simulation  |r.  uf'T  wo*  recognised  n  the  molt 
tlgnlflcanl  finding  of  the  Mlttlon  Analytlt.  The  Steering  Coixilttce 
recomnendvd  that  ATC  lake  action  to  ttate  an  Inmodlala  requirement  for 
T !» * 2  flight  simulators  and  that  Af'SC  Investigate  the  feasibility  of 
owf.r.d  1 1 1  ng  the  availability  of  TS*j  <  u  I  I -ml  1 1 1  on  flight  t  I  mu  1 0  tor  l  , 

a  Alternative  *ulur<<  UPT  systems  that  require  the  procurer  tent  of  additional 
1-37  aircraft  woro  rejected  due  to  the  age  of  the  T-)7  design. 

a  Employing  the  above  guideline*,  the  Steering  Conmltlce  eliminated  three  of 
the  tin  tyttb'")  found  to  he  feetlblc  a  I  Inrne  1 1  vet  by  the  Mlttlon  Analysis, 
'me  tlirno  turvlvl  ig  tytloi.it  4ro  thuv/n  In  figure  .  Thotc  tlireo  remaining 
future  UN  allcrnetlvut  employ  all  jot  aircraft,  provide  for  Incraated 
training  quol'ty  grid  Include  both  generalized  and  t  pec  I  a  I  1  red  concept*. 

The  decltloh  to  procure  arty  new  conceptual  aircraft  (TA-?,TA-J,  or  TA-A) 
would  be  drfui  red  until  tin;  1*975*  1 5^2  llrne  period. 

a  The  Stoerlng  Cmrulttoe  recta*  lorided  that  ATC  consider  'he  'vtlbllrty  of 
Including  a  total  of  21)  training  rt<qul  rumenl*  In  the  gene,-,  tired  option*. 
Ini*  would  add  "Untie  fighter  Maneuvers"  and  "All  to  Ground  fundamenta  I  *" 
to  thf  lltt  of  7f,  trail. log  rrqul  reman u . 
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ANNEX  I 


A0MINISTAA1 I V t 


REQU I  KEf'EMTS  ACTIO.T  tMRECTI  VE 


Futuro  U?T  System 


RCOUI^tO  ACTION  (Drit/ly) 


Category  C  Mission  Anelysis 


NUUKR  amO 


9-123-(l) 


6  JAN  1253 


•  1C  A  T  CO  OOCUUtNTf 


ATC  ROC  5-68,  15  Jul  63,  Chg  1,  11  Dec  62 
IbiP  9-76-1 ,  22  Oct  68 
A?'SC/SCT?L  ltr,  ATC  ROC  5-6S,  27  1,'ov  63 
(i.'OTAL) 


0|  KCCt  I0M,  PROPOSAL  ,  CURRC^t  1TATUJ,  CUIOA’iCt 

D  IP.PCT  I  ON' .  AFSC  will  initiate  a  Category  C  Mission  Aura  lysis  Study  to  determine 
the  desired  cha-acterio tics  and  parameters  of  the  Undergraduate  Pilot  Training  ( CRT ) 
system  for  the  1975-1993  time  period. 

PROPOSAL.  ATC  has  submitted  a  ?.CC  which  proposes  a  study  to  define  e  to’.al  U?T 
system  suitable  for  acquisition  and  application  in  1975  and  beyond.  An  integrated 
r’anagp'.nont  subsystem  to  control  end  manage  the  resources  and  assets  of  the  CRT 
system  is  else  desired. 

CUP.RP‘1?  S?ATUS.  RAD  9-76-u)  requested  comments  end  recommendations  from  the 
u'-lng  commands.  Ail  or'  these  have  r.ot  beer,  received.  Copies  cf  cc tv.ar.d 
responses  will  be  furnished  to  AMCC  when  received.  AFSC/AFHPL  has  revie wee  a 
Lockheed  unsolici ted  proposal  to  study  and  analyse  the  UPT  program  but  re ce trends 
ageir.st  funding  the  proposal.  A  similar  .'.’orthrep  unsolicited  proposal  is  currently 
under  review  by  /u-'RL.  Aftd-r  routine  review  cf  the  ATC  RCC,  AP3C/SCTRL  reco'v.er.ded 
that  a  Category  C  Mission  Analysis  Utury  be  under taken  by  A?£C.  The  Air  Chaff  has 
reviewed  “Che  ATC  oroDoc^l  end  ogrec.  ti  /ir.^iysir  i Q.  re  eel  red , 

0'.' HAL'D".  AJ’SC  will  identify  and  solicit  the  required  participation  of  ATC  end 
the  mojo”  using  c c mm. an. d c  as  veil  ps  the  Air  Ctoff  and  other  interested  agencies. 

Ceram  and  s',  and  agencies  will  respond  er  appropriate  within  the  limits  cf  their 
functional  responsibilities . 

XAtPM'TP/'P't'tC .  Tr.is  study  will  be  initiated  a?  an  "in  house"  effort.  .\'o 
aduiti oral  manning  cr  funds  have  beer,  identified  or  authorized  at  this  time. 

As  the  mission  analysis  develop?,  if  .?  requirement  for  contractual  support  is 
identified  welch  is  beyond  APCC  fund  r-oourcen,  this  headquarters  will  be  advised 
so  that  necessary  funds  nay  be  nought. 


It  Col  Convey/ A/A.DiAA/?' 
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"/■'OKC//YG  HtUTARY  SrACEPOWER" 


AFSC  PROGRAM  OlReCTICN 

date 

TOi 

TftCki. 

NUM6CR 

ASD  (ASCP) 

AFSC  (  SCLTG  ) 

Andrews  AFB 

Wash  DC  20331 

C062-1-69-345 

1. 

PRO'JRAM  lOEMTiriCATlOH 

1.  PROORAM  ELEMENT 

2.  TITLE  _  _ 

».  A»5C  PdOOR' U  NUMOen  I 

63101F 


4.  A F  'C  P«,0«T» 


Undergraduate  Pilot  Training  (UPT)  System 
Program 

~  I  s.  usaf  importance  r atzuorv 


#.  PURPOSE 


To  assign  co  ASD  responsibility  for:  (1)  arranging  for  the  Air  Force  to  contract 
for  preliminary  studies  as  described  in  the  Sunnary  Statement  of  Work;  and  (2) 
monitoring  contractor  efforts  under  said  contracts. 


1.  A-  TAC-eo  !cr  JlltNTi  ANO  AELATEO  REFERENCES 


ATC  ROC;  .No.  5-08,  Future  Undergraduate  Pilot 
Training  (UPT)  Svstcr,  o  ju!  68. 

1Ai)  ‘.'-*76  —  (1)  ,  sane  subject,  22  Oct  68, 
than;; a  5.1  Dec  63,  to  ATC  ROC  So.  5-68. 
’.’.AO  9-13  XI)  .  Future  Ui;7  Systtn,  6  Jan  69. 


Summary  Statement  of  Work,  30  Arr  69. 
1IQ  USAF(AFRDO)  Itr,  Urdcrgradue tc 
Pilot  Training,  dtd  16  Way  69. 

D&F  Auth  to  Meg  Contracts  1  Jyl  6C. 
Final  Procurement  Action  Aop.  13  0j16c 
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ADVANCED  OCVUCPMCNT  MCT  ^  EX  PLORATOR  V  0€V 

[  I  re»i  instrument aTion 

O^1.  SL’PDonT 

Od 

*TUOY  ANO  ANALVSIS  [Jj  OTHER  ff»/ifA/n; 

■»,  CONCCP"  ANO  APPLICATION 


The  Air  /or ce  will  conduct  a  Mission  Analysis  study  to  analyze  2nd  issess  the 
options  available  to  the  Air  Training  Command  (ATC)  and  recommend  preferred 
undergraduate  pilot  training  system  characteristics  and  parameters  lor  the 
1?75-1VV,‘>  time  pe-iod.  Contractor  tupport  is  required  to  provide  data,  techr-v- 
loglcal  forecasts  and  options,  particularly  in  the  area  of  training  concepts, 
instructional  iiinovctfons  and  the  use  of  simulators.  AS3  ./111  contract  for 
such  studicc,  using  funds  and  guidance  provided  by  this  Headquarters . 


10-  PARTICIPATING;  ORGANIZATION S  ANO  MANAOEMEN  T  RELATIONSHIPS 


ASP  is  designated  lead  division, 

ATC  is  using  command 

The  Human  Resources  Laboratory  (AFSC/i'.RL)  will  assist  in  an  advisory  capacity. 


This  program  dUeclion  >•  the  fully  coord.neled  reeu.'t  o'  HQ  AFSC  etef'  review,  And  in  conjunction  wub  eppliceble  duec 
tlv««,  end  preicribed  devietlone,  eonetlmtee  complete  di -ection  for  .ction.  United  othenetet  epfcihod,  correepondencw, 
tnrludinr.  fully  euoeientiaMd  requeele  forwelvur  of  ci"  'll.'  ce  will  bo  directed  to  the  HQ  AFSC  iteff  or  OPR  identified  in 

(<)>«  ti  I f  C C  1 1  »  V . 


1.1. 


APPROVAL  ANO  CONFIRMATION 


.t.  i>r^TiC^TArF  OPH  APPROVAL 


— y; ' ^rrr rn*rrrrrvttmrtJnr&r,' 


lii  HO  AP|C^iRJ^TOPp«O4PAM/eu00CT  CONFIRM 

7  s^t^y  ^ — » 

C.  •£.  5.!YERS  ' 

■  ’  •  Ti  i  v  -  r  a a**  -  •  ■  e .  -  ■ 


sn..  i _  /. 


*  P  >  v  ■*-  -  .y .  ;>y,„ 


'  /.--iCViru/fc  LO»TiOH5  Of  THIS  PO«M  AHc  0&i&< iv** 


•  ft'  •»*A«*kRSa^l>/.e 
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DOCU.vflNT  AT  I  OH 


0?  iii»  (Jj  ocvci»opment  PI  PCP 

~  Cf ®/TOu  Q  PSPP  CD  5PP 

p  '  E5P  Q\]  OTHER  (Knptfiln  In  Dovlttlon*) 

•4,  OtViA*  lONi  (tnctnitn  rotc/onc  •  ia  (ho  *  pp*opn»(o  dfroctlvm  mruS  •  «.*>!  m/ft  mny  i  %jihon»o4  divimllon*) 

a.  a  report  to  this  Headquarters  upon  awarding  study  contracts,  to  include 
results  of  uo£otiations  with  selected  sources,  problems  encountered  and  anticipated, 
and  com-cnts  ag  appropriate, 

b.  Provide  this  Headquarters  with  copies  of  the  contractors'  basic  ituby  assumptions 

and  base  line  descriptions,  vith  ASB  comraencs  as  appropriate.  (Cont'd  below)  _ 

7s.  numocS  o*  copies  ’  "  I  is.  cocumcntation  g7je  mo  aasc  fscc/M  not  .»t£r  than 

Sec  below  ]  15  days  following  end  of  each  rptg  period. 

T7.  UCmMCAU  OlHtCT.bK  (71  6#  6/  thm  o loH  Ui'K  to  provide  t  iulJcnct  ot  •  (cchnlcol  nulutmj 

ASB  will  be  responsible  for  contractual  action,  necessary  to  procure  initial  studies 
for  this  effort  as  defined  in  the  Sixmary  Statement  of  V.'ork.  ASB  will  also  monitor 
the  contractors’  efforts  during  contract  performance  and  will  provide  guidance  to 
the  contractors  a6  necessary. 


\6,  F  jNCTIOn \u  C/IRfaCT«Ow 


•:-n-iow.*r  and  Organization;  The  directed  actions  will  be  accomplished  by  personnel 
currently  available  within  ASB  resources. 

Pe  r^.T.-.r.el ;  hone 


near;  al :  VY  69  funds  in  the  amount  of  vSOGh  have  been  released  by  P.\/Ba  ;.-23i  to 
>'ro.a  P.b,63101F  for  this  effort,  inception  Ua3  been  g,  anted  to  obligate  and 
rd  finance  this  effort  subsequent  to  31  July  1969. 

~t->  n  .1 :  Ji /A 


?  r oi-.r  -cat :  bxpedite  preparation  of  Rt'P  and  any  necessary  procurement  planning  ia 
order  co  accomplish  negotiation  and  complete  contract  award  by  15  August  1969. 

14.  (Coat'd) 

c.  Provide  copies  of  the  contractors''  plans  for  interfacing  with  other  USA?  agencies 
in  quest  of  data. 

J.  ho r ware  the  contractors'  quarterly  roports  to  tltit  Headquarters,  along  with  a 
status  report  prepared  by  ASb  to  include  funding  information,  problems,  appropriate 
eor.ncncs ,  etc, 

e.  Forward  contractors'  final  reports,  with  fin.,1  AS3  report, 

15,  10  copies  of  all  ASB  reports;  50  copies  of  contractors'  quarterly  reports; 

100  copies  of  contractors'  final  reports. 
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UPT  MISSION  ANALYSIS 


STEERING  COMMITTEE 


Major  General  John  K.  Murphy.  Hq  ATC  Vice  Commander,  Chairman 

Major  General  John  8.  Kidd,  Hq  USAF  DCS/Per»onnel 

Major  General  Clare  T.  Ireland.  Mq  MAC  OCS /Ope ration* 

Brigadier  General  Kenneth  A.  Chapman,  Mq  AFSC  DCS/Oevelopment  Plan* 

Brigadier  Venera  I  Cuthbert  PatMlo,  Hq  TAC  A»»t  OCS/Operet Ion*  l  Training 

Brigadier  General  Lawrence  W.  Stelnkraui,  Hq  SAC  Director  of  Command  I  Control 

Brigadier  General  J.J.  Burn*.  Hq  USAr  Deputy  Director  for  General 

Purpo**  force* 

Colonel  Ranald  T.  Adam*,  Jr,  Hq  AOC  A»»t  OCS/Operet Ion* 


STUt '  GROUP 


Name 

Organ  1 7*  t Ion 

Duty  Tit  1 n 

full -Tlm«  Member* 

Col  Colin  J.N.  Chauret 

ATC/OOS 

D  1  rector 

Mr  Robert  R.  Swab 

ASD/XRL 

Deputy  Director 

Col  John  L.  Weth 

ATC/OOT 

Member 

Major  Roy  L.  Ripley 

ATC/XPQS 

►'  »mb#r 

Major  James  B.  Gilbreath 

ATC/XPQS 

Member 

Major  Robert  G.  Bredsbew 

ATC/OOT 

Member 

Cap t  William  R.  O'Rourke, 

Jr  A1C/00V 

Member 

Cepl  Robert  A.  Thompson 

ATC/OOT 

Member 

Mr  Vladimir  Vukml r 

ASO'XROL 

Operation*  Research  Analyst 

Mr  Curtis  telverton 

ATC/ACMF 

Cost  An* * y* t 

Capt  Michael  W.  Conley 

aTC/XPXA 

Operation*  Research  Analyst 

1st  Lt  Randal  1  0 .  Burrlt 

ATC/OMLA 

Operation*  Research  Analyst 

Mis*  Liz  Owen* 

ATC/ACMf 

Cost  Analyst 

Mr  Janes  E.  Brown 

AFHRL/fT 

S Imutat Ion 

Mr*  Janls  (Angell)  Rlehl 

atc/cv; 

Tei'mli.al  Wr  1  let  /E<J  1  tor /Pub  1  icetlon  1st 

full -Time  Aomin  1st  re t!ve 

Suppo r  r  Office 

MSgt  Homer  Brock 

ATC/CV/ 

Chief  of  Admlnlttrat Ion 

Mr*  Delorl*  Brejke 

ATL/CV/ 

Administrative  Assistant 

Mr*  Deaun  Cornue 

ATC/CV2 

Clerk  Typist 

Mr*  Mary  Gagne 

ATG/CVZ 

MTST  T y p  1  *  *. 

Hr*  Wanda  Phillip* 

ATC/CVZ 

C  lari'.  Typist 

Mr*  Vada  Prlngie 

ATC/CVZ 

MTST  Typist 

£•  f±:.T  'r*.  "??*•!:*. 

Mr  Oannlt  K.  I  ardor* 

Hr  A  '  ‘.hti  d  0  ‘Ir  tan 
C*H  J» cV  kobtlnt 
tap  I  May  Magar 
Major  f  loyd  w ,  I  rov<n 
M' Jnr  fdward  I* .  Act  cot 
Hi  HI  I  tori  Wood 
Or  Aonal*  A,  Cwalrtl 
Ctrl  k.  I««r 
,‘r ,  lunula  Valnnt  In* 

Dr ,  kocart  H!  i  lar 
nr ,  ,\r  th»;  f ,  0111 
hr  ,  A i  '.it of  I ,  Only  ,  Jr 
hr  ,  ii'jrn  0 10 Inn 
hr ,  Jot  A ,  tlartnjo 
Major  fr*nt,  A.  IwOidnan 
itr,  Jaw  t ,  KyDton 
hr  .  AyD*/  t  M .  Huyman 
hr  ,  4.1.  Wattarvnl i 
rir» ,  Jotn  ka 1 1 »ni 


UJjl.\\L£\SfXlXLJ,.‘,:Z' 

Col  John  »  .  *awl  I*  l*C 
Or  ,  Will  I  an,  v  nay  In 
Or.  Cordon  A.  f *.►*»* «r«tf 
Col  W.  Clavrard  (Mat) 

Of  .  hawl  W,  Ct'u 
Or .  Oon  I  ,  Mayar 
Col  I  .1  ,  kowowln 
Col  f.M.  Matwn 
•  r  In  Can  J  .1  >  1 1  a»ra  r  t 
Col  w  I II  lar.  J ,  c  I  liO'^i  i 
Col  J. I.,  "S I |>f<« 

Major  o.A,  Davit 
I  I  Col  T f»i**n#a»  Mlciay 
M*  J  haul  T,  Kaw-tHIny 
Mr  will  ia<*  I  .  Munr 
hi  ,  iii i  i  tr ,  i  *t 


tyA'MJJJIlU 

Mr  .  Ao l(i>i  ( .  f  lanrtn 
It  Col  Aoli«i  t  A.  Morion 
Hajtr  wuhn  A,  llyaa* 

Major  Allan  I,  Jutirnon 
Major  Aaml» 1 1  MyrnOatk 
<.  apt  A  <  iii  j i  Aon o 

Mi  lion  Co.. 

Mi.  Ja>  iht  l.ati  tiya  i 

M  I  1. t  t  a  t  |  I  L  I  •  r.MOl  l|. 
tail  (’a  i  r  y  Mali 

a*  .  i  . .  ..  4  i  L.  at. 

|l  i  .  ky  I  y  i  a  IO,  i  t 


AiD/XkOk 

AtD/XAH I 

AtO/AAVl 

AiO/XkVfc 

UkAVOATTf 

AfIC/XkkA 

Afilkk/f  T 

Afl'kk/M 

ANtAl/M 

AMAL/AO 

AIMAl  IY0 

Aftlkl  /I0» 

Akft'tMCU 

AfcO/kNC»C 

au/odud 

AIC/O0I A 
AH/O.M, 
AH /OttC* 
/.iC/ACOtA 
AtC/ACOtf 


Oparatlont  kataardi  Analyat 

Iral.ttr  Alraraft 

fowlpmant  Cohtdv* Iny 

Alrtrafi  a  Avion  r. a  Colt 

DAT  krodwtl'on  karat 

UWT  Qrarlwata  Attlgnrnant  Dll  irlOwt  Itrn 

kearnlng  Contar  anil  Dynamic  Olrigrv  <f 

Itwdant  evaluation 

fur  Inuructlon 

Itwdant  kool  a  la  Italian 

Itwdant  A wo I  t  lalattlon 

Might  llavlatiori 

Might  klmwlatlon 

f I Ighl  llhwlai Ion 

lytttmt  Ajipr  tell  to  Training 

Alrajiaca  t  A.r  Traffic  Control 

f  «cl 1 1 1 It* 

l  lawlat-tr  f  av  1 1  *  l  let 
lyatariii  Analyll 
Crwaowtar  Moyrattnar 


AlO/AA 

AkMki/r 

AntAt/n 
AAMO 
HunnA'i 
AH/*k  I 
At'  /Od 
AlO/ilrl 
ATC/DM 
AU /dot 
AH  /If! 

MN  /OfMA 
llo  d'« A' 
Al.r/tftl'.f 
a'iND 

r'n  o inf /nil 


Clial  rnan 

Mantra  r 

Ma«t?er 

Mamliar 

Ma<  liar 

Mtn4ar 

Mand.tr 

M*nd.ar 

Mantrai 

llanit.vi 

M»i'itr»l 

Martial 

ManOar 

M»»tiai 

Ha*»*r 

Mamr.tr 


tMAf  TAD 
Mn  lAC/D'-’r 
TA f /ACi/  CC>W  6DI 
MA  /AAJ  IW/Ol.T 
till  1  Aw  0001 1 
Mil  AOC/l'OfV 
Aftltl  /Hit 
At  li*  I. /I  <1 
Af  11*1*./ i  !•> 

Af  HI1  /I  I 

Al  lik  I  /»  I 

Uir/M'.Dt 


T  i  a  I  *  Iny  Aaoul  ra#«iit« 
Ttalnltiy  ktgvlftmantt 
T  r  a  I  til  ny  A  tool  r  aman  I  • 

T i  *  l.i Iny  Aaywl  'amant  | 
Training  Aaiiul raraiMt 
f  I  lyt.  |  Cl  m  rial  lo*. 
f  1 1 1/).’  t  Ini  lai  Ion 
I  1 1  yi.  i  V  li  iv  I  a  t  loo 
f  1 1 yt, i  cti  ul,rl  Inn 

>  I  I  rill  I  kitt.il  a  I  I  «»«• 

Cini'Ular  Uttad  Ini  1 1  we  i  Ion 


